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PHAN TiCH RUI RO PIEN NANG HO CHUA A VUGNG
vG61 MO PHONG MONTE CARLO

Nguyé&n Théng
Khoa K¢ thuit Xay Dung, Trudng Pai hoc Bach Khoa, PHQG-HCM
(Bai nhdn ngay 26 thdng 7 ndm 2005, hoan chinh sita chita ngay 16 thdng 01 ndm 2006)

TOM TAT: A Vieong la mdt trong tdm dy dn thily dign trong hé thdng song Vu Gia
Thu Bén dd dugc Chinh phii phé duyét va dugc khdi cong xdy dung tit ndm 2004. T6 mdy
thit 1 du kién phdt dién vao nam 2008. Ni dung bai bdo nhdm ddnh gid dign ndng trung
binh ndm ciia dy dn tinh theo phuong phdp mé phéng Monte Carlo. Két quad tinh todn cho
phép ddnh gid hiéu qud dién ndng trung binh ndm theo quan diém thong ké va phuc vu
trong tinh todn phdn tich rii ro dy dn.

1. GIGI THIEU

Theo k&t qua nghién citu thuc hién bdi Cong ty Tu vin Xy Dung Dién 2 nim 2004,
du 4n thiy dién A Vuong c6é cong sudt lip mdy 210MW, dién lugng trung binh nim
815tr.kWh. Tinh todn thily ning diéu ti€t hd chita dugc thuc hién cho cd chudi dong chdy
dai 27 nim va dudc tinh theo phuong phdp dudng chi thing c¢6 hiéu chinh theo gid tri cong '
sudt 1dp mdy. Tir d6, gid tri ning lugng ndm dudc tinh tif gid tri trung binh cla cd chubi
diéu tiét. Hién tai trong cdc phén tich tién kha thi va kha thi cia du 4n, d€ phén tich rii ro
du 4n khi xét vé y&u 8 thay ddi dién ning trung binh, phuong phdp phd bi€n la khdo sit
cho cdc trudng hdp dién lugng thay ddi +10% chung quanh gid tri trung binh.

Tuy nhién, véi bdn chit ngiu nhién clia dong chdy trong thién nhién, vdn dé xdc
dinh dién ning sin xuit dugc theo quan diém théng ké 1a hgp 1y hon. Mgt trong nhitng ly
thuy&t dugc ing dung nhiéu trong loai bai todn nay 12 mé phdng Monte Carlo. K&t qua tinh
todn v6i phuong phdp nay s& phuc vu trong phén tich ddnh gid rdi ro vé ning lugng khi
phén tich hiéu qud du 4n mét cdch khoa hoc hon so vdi cdch gid thi€t thay ddi nhu néu trén
4p dung cho tat cd cdc du dn.

2. LY THUYET

Mb phéng Monte Carlo 12 mét phwong phép dinh lugng dudc dp dung rong rdi trong
nhiéu Iinh vuc. Pay 1a phuong phép chi dugc phat trién manh mé khi c6 sy ra ddi cia mdy
tinh vi khi thuc hién s& cdn mot s& 16n phép tinh. Phudng phdp dugc 4p dung d€ nghién ciu
k&t qua clia mot s6 bai todn ma s6 liéu ddu vao duge md té 12 cdc dai lugng thong ké. Cdc
dai lugng thong ké nay sé dugc mé ta bdi cdc quy ludt dude xac dinh trén cd s§ quan sét s6
liéu quéd khit hodc tir cdc quy ludt kinh t&, x4 héi, ty nhién... Trong khi do, chudi dong chdy
dén dudc sit dung trong tinh todn thiy ning cho hd chia thiy dién thudng ding la gid tri
trung binh (thdng, tudn, ngay). Tuy nhién, ban chat clia cdc gid tri luu lugng nay 12 ngau
nhién. Do d6, dua y&u t& ngiu nhién nay vao trong chudi dong chdy tinh todn ning lugng
12 hgp 1y. Trong nghién citu nay, sy bi€n d8i ngdu nhién cla luu lugng trung binh thing cia
dong chdy dén s& dugc mo phdng lai tir k&t qud cla toan bd s liéu cdc thdng tudng ng
trong c4 chudi dong chdy 27 nim. Tir cc s6 liéu nay, k&t hgp v6i viéc ding ham phit s6
ngiu nhién dé xdc dinh luu lugng thdng md phdng va tr dé thi€t 1ap cho cd chubi
ngiu nhién.
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T cdc chudi dong chdy ngdu nhién m6 phdng néi trén, dién ning trung binh s& dudc
xdc dinh tr phuong phép di€u ti€t dudng chi thing k&t hgp v6i diéu kién cong suat lip may
clia nha mdy thily dién. Thuc hién nhiéu mé phdng d€ nghién cifu quy luit phin phéi cia
dién ndng trung binh ndm. ,

3. TAI LIEU CO BAN

Ly thuy€t trén s& dugc dp dung d€ nghién cttu hd chifa thiy dién A Vuong. Céng
trinh ¢6 cédc s0 liéu cd badn sau:

Chi tiéu Don vi Gi4 tri
MNDBT m 380
MNC m 340
Whi tr. m’ 266,5
p % 20,7
Qo m’/s 40,8
Nim MW 210

Ghi chii: Wy; dung tich hitu ich, B hé.sé dung tich ho, Qqy luu lugng trung binh dong chdy.

(Ngudn : Céng ty Tu Van Xdy Dung Dién 3 nam 2004)
Bang 1. Thong s& chinh du 4n A Vuong

3.1 Pic tinh hé

Céc dudng cong dung tich hd (W) theo cao dd (Z) cho tuyén dip va muc nudc sau
nha mdy theo luu lugng qua nha may (Q) nhu sau:
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Hinh 1. W=f(Z) tuy&n dip

3.2 Dong chdy va bdc hoi

Hinh 2. Q=f(Z) tuyén nha may

Luu lugng trung binh thdng tai vi tri tuy&n dap chinh 1a Qu=40,8m>/s. Chudi dong
chdy trung binh thang trong tinh todn diéu ti€t dai 27 nim dudc tinh todn ti¥ s6 liéu cla cdc
tram thldy vin trong viing 1dn cdn (Nong Son, Thugng Nhit, Thanh M§). K&t qui trinh bay
trong bdng sau:

1977 | 1978 | 1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 1987 1988 | 1989 | 1990
I 21,79 | 16,76 | 13,48 9,33 1.57 6,97 6,28 8,22 | 13,85 21,79 85,98 21,89 | 21,79 | 16,76
Il ]2535] 139 1496 | 1085 | 16,02 | 12,1 | 16,21 | 16,07 | 54,67 | 50,84 | 76,28 | 75,68 | 25,35 13,9
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m | 2697|1505 | 979 | 7,76 | 11,64 | 49,87 | 17,96 | 18,05 | 15,56 | 5873 | 81,08 42,3 | 26,97 | 15,05

IV | 2475 | 17,32 | 10,57 | 863 | 14,13 | 31,31 19,3 | 16,35 | 44,05 [ 110,17 | 202,48 | 55,36 | 24,75 | 17,32

vV | 3505 | 24,52 | 15,05 | 14,36 | 19,53 | 23,27 | 16,44 | 12,56 | 14,31 181 | 201,74 | 103,89 | 35,05 | 24,52

vl | 2007.F 125 1108] 1081 748 937 | 757 | 6193246 1515 | 2059 | 1062|2997 175

vil | 1256 | 8,17 | 6,14 | 494 | 6561219 | 956 | 163 | 1547 | 108,6 | 108,51 | 37,26 | 12,56 | 8,17

Vil | 265 | 20,09 | 13,34 | 13,25 | 14,55 | 21,93 | 1099 | 133 | 1542 | 86,72 | 120,93 | 6585 | 26,5 | 20.09

IX | 31,77 | 1939 | 12,88 | 13,02 | 1695 | 3048 | 14,22 | 11,08 | 278 | 5079 105 | 90,46 | 31,77 | 19,39

X 3435 19,3 | 13,44 | 10,53 | 19,76 | 12,42 | 10,85 | 12,98 9.7 |- 99,83 | 62,57 111 | 34,35 19,3

XI | 30,66 | 19,99 | 14,82 102 | 8821|1062 | 7,16 ] 1505|3329 | 1496 | 71,34 | 35,05 | 30,66 | 19,99

X1 | 2766 | 1986 | 1501 | 11,31 | 1533 | 1561 | 17,68 | 11,41 | 1847 | 14356 | 93,04 | 60,35 | 27,66 | 19,86

1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 2001 2002 | 2003
I 272 | 1944 | 1598 | 1584 | 1542 | 13,44 | 1339 [ 1598 | 1658 | 73,14 | 47,19 | 6298 | 272
| 3121 17,5 12,65 | 9,23 | 12,42 | 15,15 | 11,31 29 | 27,75 | 169,88 | 121,35 | 58,27 | 31,21
I | 3024 | 18,19 | 13,53 | 11,04 | 12,01 | 10,62 | 11,54 9.1 163 | 5486 | 61,23 | 13594 | 30,24

Iv | 3431 | 1838 | 14,78 | 13,76 | 13,85 | 12,14 | 13,62 | 1431 | 483 | 4645 | 67,05 | 65,01 | 34,31
A4 29,6 | 22,53 | 13,81 965 | 10,85 | 9,42 | 12,28 | 14,59 29 | 169,14 | 188,67 | 104,26 | 29,6
VI | 47,88 | 34,82 | 19,49 16,9 | 29,04 | 30,89 | 21,93 | 18,75 | 52,92 | 224,59 | 330,93 | 212,54 | 47,88
VIl | 55,69 | 31,58 | 21,29 | 21,01 | 22,67 | 13,71 | 13,11 12,1 | 7439 | 46,41 | 72,68 | 33,52 | 55,69
VIIL | 1847 | 1344 | 956 | 813 | 997 | 7.16| 748 9,7 | 2577 | 56,66 | 297,5 | 135,89 | 1847
1IX | 7836 | 4594 | 35,37 | 31,08 | 50,19 | 52,87 | 31,21 | 28,77 | 23,92 | 10048 | 285,36 | 203,95 | 78,36
X | 61,92 | 47,65 | 23,64 | 32,88 | 42,99 | 37,12 | 38,37 | 63,03 | 40,59 | 159,21 | 240,25 157.5 | 61,92
XI | 6044 [ 31,08 | 253 | 1695 | 23,96 16,9 | 14,36 | 23,36 | 17,64 | 70,65 [ 76,14 | 80,53 | 60,44
XII | 34,72 | 20,09 16,3 | 14,82 | 15,33 14,5 13,3 [ 30,89 | 76,79 | 72,59 | 8533 | 6238 | 34,72

(Ngudn : Cong ty Tu Van Xay Dung Dién 3 ndm 2004)
Bdng 2. Dong chdy trung binh thdng

Chénh 1&ch lugng bdc hdi mit thodng hd (mm) trung binh thdng trinh bay trong
bdng sau:

Théng | 11 HI- IV NN NI VR I K. L AR )X
AZ(mm) | 31 33 483 | 58,2 (59,8603 |63 |57,7]38,8]29,4|23,1]22
(Ngudn : Cong ty Tu Vdn Xay Dung Dign 3 ndm 2004)

Bang 3. Chénh léch bac hoi mit hd

4. KET QUA

Chudi dong chdy diung trong tinh todn thiy ning gém cé 324 thdng. Theo kinh
nghiém, dé c6 thé md phdng 6t cdc bién ngdu nhién ddu vao, binh quin mdi bién s& dugc
md phdng it nha't 1 20 14n. Tir d6, d€ danh gid dién ning trung binh nim, mé phdng Monte
Carlo dugc thuc hién 20000 1an vdi chuong trinh mdy tinh vi€t bing ngdn ngi Fortran da
dudc tic gia 1ap sdn. Tir d6, cdc gid tri dién ning trung binh E_tb, dién ning 16n nhat
E_max, dién ning nhd nhat E_min va d6 lg¢ch chuidn ¢ dudc trinh bay trong bing sau:

E_min (tr. kWh) | E_max (tr. kWh) E_tb (tr. kWh) o (tr. kWh)
709,6 918,5 8182 . 25,4

Bang 4

Mot s6 két qua thdng ké khdc dugc trinh bay trong cdc bing va dd thi sau:
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p (%) | E (tr.kWh) Ip (%) | E (tr.kWh) Ep (%) | E (tr.kWh)
0,010 715,0 8,38 783,0 90,00 851,0
0,015 720,0 11,90 788,0 93,40 856,0
0,025 725,0 16,40 793,0 95,60 861,0
0,050 731,0 21,60 798.0 97,40 866.0
0,085 736,0 27,90 804,0 98,5 871,0
0,125 741,0 35,10 809,0 99,1 877,1
0,240 746,0 43,20 814,0 99,5 882,0
0,450 751,0 51,50 819,0 99,7 887.,0
0,845 757,0 59,30 824,0 99,8 892,0
1,550 762,0 67,00 830,0 99,9 898,1
2,29 767,0 74,20 835,0 100,0 918,5
3,67 772,0 80,40 840,0
5:73 777,0 _ 85,80 845,0
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Bang 5. Him mit do xdc suit cong don cla dién ning trung binh

Hinh 4. Him mat d6 xdc suit cdng ddn cla dién ning trung binh
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K&t qué tinh todn cho phép riit ra mot s8 nhdn xét sau:

— Gi4 tri dién ning trung binh cho bdi md phdng 1a 818,2 tr. kWh/ndm. Trong khi
dé dién ning trung binh theo phuong phdp truc ti€p tit chudi gid tri dong chdy 27 nam
(bing 2) 1a 798 tr. kWh/ndm. Sy khdc biét c6 thé gidi thich do sy phin ph6i khéng ddi xiing
ctia gid tri luu lugng trung binh thdng trong chudi dong chdy trong bing 2.

— Gid tri dién ning trung binh ¢6 thé dat dén gid tri 16n nhat 12 918,5 tr. KWh/ndm.
—  Xdc suit dé dién ning trung binh nim dat dudi 785,3 trkWh/ndm 1a 10%.

— Khodng tin cdy 90% cta dién ning trung binh ndm 1a [776,5tr. kWh + 859,5tr.
kWh]. K&t qud nay c6 nghia gid tri dién ndng trung binh ndm s€ nim trong khodng gid tri
nay véi xdc suit 90%.

5.KET LUAN

— V6i phuong phdp truyén thdng, khi phan tich rdi ro cho phucng dn ki€n nghi,
thudng 14y gid tri dién ning trung binh cho trudng hgp bt 1¢i 1a rudng hgp dién ning gidm
10% so v6i gid tri trung binh. Trong trudng hgp nay c6 nghia dién ning trung binh chi dat
dugc 718,2 trkWh/nam. Trong khi d6, néu xét t két qud md phdng trong bing 5, dé c6
dién ndng nay xdc suat xay ra 1a nhd hon 0,015%. Tém lai, v6i cdch 1dy theo truyén thong,
trong trudng hop nay ta da qué thién vé trudng hop khé c6 thé x4y ra trong thyc (€.

— Trong trudng hgp thudn lgi, phuong phdp truyén théng xét dién ning ting +5%.
Trong trudng hgp ndy c6 nghia dién ning trung binh dat dén 837,9 trkWh/nim. Xét tir két
qua mo phdng trong bang 5, xdc sudt dé dat dén gid tri nay wd lén la 23,32%.

—  V6i d6 dam bdo 90%, tir két qua bdng 5 cho thdy gid tri dién ndng trung binh ndm
it nhat 12 785,3 tr. kWh/ndm.

— Vi dd ddm bdo 10%, tir k€t qud bang 5 cho thay gid tri dién ning trung binh ndm
it nhat 1a 851,0 tr. kWh/nim.

ELECTRICITY ENEGRY RISK ANALYSIS FOR A VUONG RESERVOIR
WITH MONTE CARLO SIMULATION

Nguyen Thong
Faculty of Civil Engineering University of Technology, VNU-HCM

ABSTRACT: A Vuong project is one of the eight HHP Projects in the Vu Gia Thu
Bon cascade has been approved by Government and has been constructed since 2004. .
The first unit of the plant is proposed to be put into operation in 2008. This paper presents
the method of determination of the yearly average electricity energy of the plant with the
Monte Carlo simulation. The calculation results allow to evaluate the efficient of the
yearly average electricity energy of the plant in the view of statistics and served for risk
calculation and analysis of the project.
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