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MONTE CARLO PHUC VU BAI TOAN PHAN BO HQP LY NGUON
NUGC LUU VUC SONG VU GIA - THU BON

Té Viét Thang, Nguyén Tung Phong

Vien Khoa hoc Thuy loi Viét Nam

Ngo Lé Long

Truong Dai hoc Thuy Loi,

Lars Ribbe

ITT, TH Koln - University of Applied Sciences

Toém tit: Vin hanh t6i wu hé tho”'ng hé chira da muc tiéu la mét bai todn di va dang nhdn duoc
nhiéu sur quan tam cua cdc nha khoa hoc. Mot trong cac ngi dung chinh cua bai toan la viéc tinh
todn mé phong chudi dong chday dén hé. Bdi bdo trinh bay két qua sit dung phwong phdp mé
phéng Monte-Carlo théng qua phan mém Crystal Ball tinh todn cic dang phdn phdi xdc xudt
phé bién cia chudi dong chay thie do t6i cde hé chira Iom trén leu viee song Vu Gia - Thu Bon
(H6 A Viwong, Séng Tranh 2, DakMil 4 va Séng Bung 4), lam co sé cho viéc tinh todn t6i wu
phén bé nguon nwede hé thong ho chira trén heu vic.

Tir khéa: Vin hanh t6i wu hé chiva, Monte-Carlo, Vu Gia — Thu Bén

Summary: Optimal operation of multiple purposes reservoir systems is attracting the attention
of scientists. One of the main content of the research is the computational simulation of inflow to
the reservoir. This paper presents the results of using the Monte-Carlo simulation method
through Crystal Ball software to calculate the probability distribution ofthe measured inflow
data to a large reservoirs on the Vu Gia - Thu Bon river system (including the reservoirs namely
A Vuong, Song Tranh 2, DakMil 4 and Song Bung 4), from which researchers have successfully
simulated the inflow of the four above reservoirs
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1. PAT VAN PE c6 tinh chat phan tich, tong hop cho viéc vén
hanh hd chira. Mt trong nhitng phrong phap
hi¢u qud, dang dugc nghién clru, ing dung
nham giai quyét bai toan van hanh t6i uu hé
théng hd chua 1a phuong phap ké& hop mo
hinh mé phong véi md hinh téi wu [4][5].
Phuong phdp nay doi hdi nguoi sir dung phai
md phong dugc ché d6 van hanh cta ho chua,
dua trén cac két qua moé phong, kéo dai chudi
dong chay ngiu nhién dén cac hd. Pay 1a mot
Ngay nhan bai: 02/01/2017 cong Vi§c khong dé khi ¢ Viét Nam rét it CE?.C
Ngay thong qua phan bién: 21/2/2017 du &n ho chtra thuy dién c6 tai li€u quan trac
Ngay duyét dang: 28/22017

Trong nhitng ndm gan d4y, cac nghién ciru vé
phuong phép luan trong van hanh téi wu hé
théng hd chira phuc vu d¢a muc tiéu da va dang
nhan dugc nhiéu su quan tam cua cac nha
khoa hoc. Su thiéu 6n dinh cua luong nudc
dén ciing nhu sy gia ting nhu cau st dung
nudc cang lam cho bai todn trd nén phuc tap,
doi hoi phai c6 dwgc mot phuong thire tiép can
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khi turong thuy van du dai theo yéu cau. Chudi
dong chay mo6 phong ndy can dam bao bao phu
dugc cac truong hop dai dién cuia cac nam
dién hinh nhu: nim nuéc 16n, nuée nhd, nude
trung binh...

Bai bao trinh bay két qua st dung phuong
phip mo phong Monte-Carlo thong qua phan
mém Crystal Ball tinh toan md phong ngiu
nhién chudi dong chay dén cac ho chira 16n
trén lwu vyc song Vu Gia - Thu Bon (HO6 A
Vuong, Song Tranh 2, DakMil 4 va Song
Bung4). Chudi gia tri mé phongnay sé& la dau
vao cho qua trinh tinh toan van hanh tdi wu
phan b ngudn nudc hé thong hd chira trén luu
vuc séng Vu Gia - Thu Bon.

2. PHUONG PHAP NGHIEN CU'U

Nghién ctu st dung phuong phédp Monte
Carlo m6 hinh hoa dong chay thoi doan trung
binh 10 ngay dén hd ngiu nhién dua trén chudi
s6 liéu thyc do dén 04 ho chira A Vuong, Song
Tranh 2, Song Bung 4 va DakMil 4 tor ndm
1977 dén 2011 (bang 1). Theo d6, s6 liéu thuc
do dong chay dén cac hd s& duoc phan tich
théng ké nham tim ra cac ham phan bd xic
suit. Céac gia tri dy béo nghu nhién va chudi
dong chay dén ngiu nhién s& duoc tao ra theo
md phong Monte-Carlo véi cac 1an phét thi
nghiém di 16n, dam bao két qua tao ra ¢ thé
bao tram dugc tot cac t6 hop dong chay co thé
Xay ra.
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Bang 1. Thong ké dong chay thwc do dén 4
ho Ivu vire séng Vu Gia-Thu Bon

Ciac ho Nim s0 li¢u
1| HbA. Vuong 1977-2011
2 [ Ho. Song Bung 4 1981-2008
3 | H6 Song Tranh 2 1976-2008
4 | Ho Dakmil 4 1976-2010

Viéc tao chudi ngau nhién duoc thuc hién
théng qua phan mém Crystal Ball. Pay 1a b
phan mém cua tap doan Oracle (Hoa Ky), hoat
dong dua trén bang tinh Excel. Khi Excel dugc
tich hop (Add-in) Crystal Ball, n6 c6 thé giai
quyét dugc cac van dé lién quan t6i mo hinh
du bao, md phong Monte Carlo va tdi wu hoa.
Phan mém c6 chire nang chinh sau [1][7]:

= Cho phép tao chudi dong chay ngiu nhién
tu nhién dén ho.

= Cho phép xdy dung bai toan téi uu ho chira
mdt cach linh hoat trong cdc bang tinh, rat dé
dang thay do6i v6i cac diéu kién thuc té.

= Cho phép lién két giita cic bangtinh vi vay
¢6 thé xdy dung cac mod hinh md phong va
nghién ctru van hanh h¢ thong hd chura.

= Cho phép phan tich dy bdo cac gid tri ham
muc ti€u ing voi cdc mic dam bao nho chuc
nang phantich do tin cay twong trng véi cac gia
tri ngdu nhién ctia dau vao. Pay 1a kha ning rat
manh ma céc phan mém t6i uu khac khong co.

Hinh 1 Giao dién phan mém Crystal Ball

3. KHAI QUAT HE THONG HO CHUA
TREN LU'U VUC SONG VU GIA - THU BON
Hé théng séng Vu Gia-Thu Bon 1a hé thong
song lién tinh 16n nhit ving ven bién mién
Trung Viét Nam, c6 tong lwong nudc hang
nam la 20 ty m’. Toan bo luu vuc ndm & suon

Dong cua day Truong Son c6 dién tich luu
vue: 10.350 krnz, thudc hai tinh Quang Nam
va Thanh phd Pa Ning Theo bdo cao, dau tu
thiy dién trén dia ban luu vuc song Vu Gia —
Thu B6n ¢6 41 du an thuy dién duoc cho phép
nghién ctru dau tu, bao gdbm: 11 cong trinh da
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phat dién, téng cong suat 719,7MW:; 09 cong
trinh dang xdy dung voi tong cong sudt
549,0MW; 12 du 4n da dugc tham gia ¥ kién
co s6, phé duyét Béo céo du an dau tu véi tong
cong suat 270,9M W; dang giai doan thiét ké
ky thuat; va 09 du an dang trong giai doan

BRGNS CONGNGHE |
nghién ctru, 1ap dy 4n dau tu; cong suét theo
quy hoach 39,2MW [2]. Bén hd thiy dién A
Vuong, Song Tranh 2, S6ng Bung 4 va
DakMil 4 1a cac ho thuy dién 16n trén hé théng
va duoc lya chon dua vao tinh toan vdi cac
thong sé nhu sau:

Biang 2. Thong so6 cac ho thily dién trong nghién ctru [2]

Dung tich | Dungtich | Cao trinh muc Cong Nam van
toan bo hiru ich nudc dang bt suit hanh
(m’) (m’) (m) MW)

A Vuong 343,55 266,48 380,00 210 2008
Song Tranh 2 729,20 521,10 175,00 190 2010
Song Bung 4 510,80 533,99 222,50 156 2014

Dakmil 4 312,38 158,26 258,00 148 2011
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Hinh2. Hé thong thity dién trén LVS
Vu Gia — Thu Bon

4. THIET LAP MO HINH MO PHONG CHUOI
DONG CHAY NGAU NHIEN TOT04 HO
Bang cach phén tich s6 liéu qua khir nhamthié 14p
va hra chon cac ham phéan phéi xéc xuét cho ccsb
liéu dong chay, nghién cru da xac dinh cac dang
phan bd xac suét phit hop nhét cho tirng bude thoi
doan 10 ngdy cho chudi sb liéu trong 35 nam tir
nam 1977 dén 2011 (HO6 A Vuong); trong 27 nam
tir nam 1981 dén 2008 (HO Song Bung4);trong 32
nam tir 1976 dén 2008 (H6 Séng Tranh 2); trong
34 pam tir nam 1976 dén 2010 (HO DakMil 4).
Ké& qua duéi ddy cho thiy véi cac thang mua kiét,
dbi véi ca 04 h, thi phan bd phu hop nhét 14 phan
bd cuc tri “Maximum Extreme” con lai déu phu
hop véi cac phan bd chuan “normal” hodc “log
normal”. K& qua phan tich xac dinh ham phén b6
dugcthé hién obang3.

Bang 3. Ham phén phéi xic suit dong chay thoi doan 10 ngaytheo md phéngMonte Carlo

Ho AVuong Ho Song Bung 4 Ho Dak Mil4 Ho Song Tranh 2
Thoi | Loaiphén | Thamso | Théi | Loaiphin | Tham so Thoi | Loaiphidn | Thamsd | Thoi | Loai phén Tham s0
doan phoi phinbo | doan phoi pha n bo doan phoi phinbo | doan phoi pha n bo
Location : Location : Location : Location : -
_lom 91 | 1019 ] 3192 | 109 ses | 1019 0.14
20T9 | Lognomal 1\41[;?‘513: 20T9 | Lognomal Mean : 78.38 20T9 | Lognomal 1\(/)[6:21516: 20T9 | Lognomal |Mean :42.95
200 Std. Dev. : [ 2nTo | Std. Dev. : [ o] Std. Dev. : | Znra | Std. Dev. :
30T9 _ 40.05 30T9 i 3381 30T9 13[8.85 30T9 - 34,54
ocation : - ocation : can : Inimum :
_10T10 2783 |10TI0 1452 [ 10T10] 106.21 [10T10] 11.36
20T10 | Lognomnal |yrean - 95320710 | Gamma | g . 4q ¢ |20T10| Logistic [Scale:21.85(20T10| Beta Mag;nggm :
TN Std. Dev. : [3a710 | el A0TIN | a:126 B:
30T10 ig57 " |30T10 Shape: 3.29 30T10 30T10 365
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Ho A Vuong Ho Song Bung 4 Ho Dak Mil4 Ho Song Tranh 2
Thoi | Logiphén | Thamso [ Thoi | Loaiphin | Tham sf') Thoi | Logiphén [ Tham s,é Thoi | Logiphin | Tham sf')
doan phoi phinbo | doan phoi phan bo doan phoi phinbo | doan phoi phén bo
Location : Location : - Likeliest : Minimum :
10T11 71 10T11 301 10T11 124.56 10T11 9.8
Mean : Mean : Minimum . Maximum :
_ZO_TE Lognomal 117.29 _20_T1_1_ Lognomal 158.95 _ZETEI Extreme Scale: 11.54 2_0T_11_ Beta 443 62
Std. Dev. : Std. Dev. : 0:2.01 B:
T11 T11 T11 T11
30 80.35 30 77.5 30 30 33.49
Location : Location : Location : - Location :
Tl 034 |'0T12] w5 | 10T ses4 |01 11.07
20712 | Lognomal | M 20112 | Lognomat | M : 20112 | weibutt | ¥ [20T12 | Lognomnal |Mean : 81.62
g 69.83 [T 7|8 10437 |77 O 16749 |08 o
Std. Dev. : Std. Dev. : ) Std. Dev. :
30T12 141 30T12 45,34 30T12 Shape: 5.44 |30T12 67 45
Location : Minimum: Likeliest : Location : -
omt 435 10T ] sy | 0T sira | 1OTL 1456
2071 |Lognomal | M < [ 2011 [ Betapprr | HKEliSSt [ ggpy | Maximum s oo 1960] 2071 | Gamma  [Scale:90.17
_ 33.08 | 48.79 o Extreme U . U
Std. Dev. : Maximu m: .
30T1 1224 30T1 10781 30T1 30T1 Shape:3.21
Likeliest : Likeliest: Location : Location : -
_l(zTi 18.55 _l(_)T_Z | 4129 | BT_Z_ 20.24 E)TZ_ 59.27
Maximum Maximu m Mean : Mean :
20T2 | eytreme [ Scale: 521 2072 | Extreme | Scale:4.62 | 2072 | Lognomall yp g3 | 2072 Lognomal |44 7
Std. Dev. : Std. Dev. :
30T2 30T2 30T2 1408 30T2 22579
Likeliest : Location : Likeliest : Location : -
AN 1417 | 1013 nn [P ] 2 |10 9.4
2013 | p et | Seale:3.51[20T3 | Lognomnal |Mean :39.07 [ 2073 | "p2 M0 ™ [Scale: 6.06 | 2073 | Gamma |Scale:61.83
30T3 30T3 Std's [2)3“ | 3013 30T3 Shape : 4.05
Location : Location : Mean : Location :
_lomé 341 | 1014 ng | 0T 3553 | 10T4] 16.14
Mean : - ) )
_Z(zTi Lognomal 14.67 _2(_)"13 | Lognomal Mean - 38.69 _2_0T_4_ Logistic |Scale: 5.66 3)”{4_ Lognormal |Mean : 100.3
Std. Dev. : Std. Dev. : Std. Dev. :
30T4 51 30T4 797 30T4 30T4 39.99
Location : Location : Likeliest : Likeliest :
_l(zTi 4.47 _1(_)12 i 30.97 BT_S_ 30.71 E)TS_ 48.07
Mean : Maximu m ) Maximum )
_Z(ETi Lognomal 19.95 _Z?T_S | Lognomal Mean - 52,34 _2_OT_5 Extreme Scale: 10.97 3)?5_ Extreme Scale: 14.03
Std. Dev. : Std. Dev. :
30T5 897 30T5 2416 30T5 30T5
Location : Location : Location : Likeliest :
_lore sa9 | 1016 ] sg [ 1016 nn 1076 32.68
Mean : . Maximum .
_Z(zTﬁ Lognomal 2071 _2(_)T_6 | Lognomal Mean - 51.58 _Z_OT_()_ Pareto  [Shape:2.41 3)"{6_ Extreme Scale: 10.81
Std. Dev. : Std. Dev. :
30T6 1075 30T6 1739 30T6 30T6
Location : Location : Location : Location :
_l(le 427 _1(_)12 i 29.08 BTj_ 7.15 E)FV_ 6.19
Mean : Mean : )
_Z(ETI Lognomal 17.58 _2?T_7 | Gamma Scale: 434 _2_0T_7_ Lognomal 38 54 i()?7_ Lognomal |Mean :31.62
Std. Dev. : Std. Dev. : Std. Dev. :
3017 6.91 3017 Shape:3.18 3017 13.11 3017 15.99
Location : Likeliest : Likeliest : Minimum :
oms 795 | 1018 | 109 |08 265 | 1018 ] 1174
Mean : Maximum Maximum . Maximum :
_Z(ETE Lognomal |y, 4o _2(_”_8 | Extreme | Scale:9.47 Z_OT_g Extreme | Sc8¢: 1.6 fm_ Beta 198.39
30T8 Stdl‘4%°2“ “| 3078 30T8 30T8 a:l.14 B:5
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5. TAO CHUOI SO NGAU NHIEN THOT
POAN 10 NGAY TOI CAC HO

Pé tim duoc quy dao véan hanh t6i wu cho hd
chira thi chudi s6 dong chay ngiu nhién dén hd
duoc tao ra phai bao trim tét ca cac tinh hung
¢6 thé xay ra trong twong lai bao gdm t6 hop
nam nudc 16n, ndm nudc trung binh, ndm nurdc
nhd, nam kiét lich str, nam 1l lich str, n6 doi hoi
s6 hrong s6 ngau nhién tao ra phai du 16n, dong
thot ddm bao nghiém cua bai toan st dung mo
phong Monte Carlo c6 tinh hoi tu cao nhat. M i
khac, dotao chudi sd ng?m nhién cho ca 36 thoi
doan cta tirng ho (dai dién cho 36 bién ngiu
nhién) nén néu s luong sd ngau nhién tao ra
khong du 16n thi s& khong thé bao ham tét ca cac
t6 hop c6 thé xay ra ciia 36 bién ngau nhién.

Nghién ctu da st dung phuong phip Monte
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Carlo m6 hinh h6a dong chay ngau nhién trung
binh thoi doan dén hd dya trén chudi sb licu
thyc do dén ting hd tir ndm 1977 dén 2011.
Do bai toan tdi wu van hanh hd chira dugc tinh
toan theo thoi doan 10 ngay nén bién ngau
nhién dugc xac dinh 14 dong chay dén ho theo
thoi doan 10 ngay. Toan bo sd liéu thuc do
dong chay dén 4 hd dugc liét ké thanh ting
thoi doan, nhu vay mdi chudi sb liéu c¢o 35 gia
tri ctia tirng nam tir 1977 dén 2011. Sau d6 tién
hanh xac dinh cdc dang phan bd xac sudt phu
hop nhét cho tirng thoi doan.

Tién hanh phét thir nghiém v&i 10.000 tri s6
ngau nhién dong chay trung binh cho tirng thoi
doan theo dang phan bd xac suat da xac dinh &
trén. Két qua tao chudi dong chay ngiu nhién
thoi doan 10 ngay t6i 04 hd chira nhu sau:

Bang 4: Tham s6 thong ké chudi 10.000 s6 ngiu nhién tao ra
biang phwong phap Monte-Carlo

Gia | ., . Gia | .., Gia ., Gia | .., .
Trung Gia tri Trung . |Gid tri| \Tham|Trung Gia Tham|Trung Gia tri
lham| | tri ) [ham| | tri ] . . tri L A tri )
.| binh " 16n .| binh ' I6n |0 binh " |tri 16n s0[ binh . i3}
$0 nhé : i nhé . nhé : nhé ‘
™ nhat hit nhat i nhat i nhat
nha nha nhat nhat
B Qtb . | Qmax B Qtb . | Qmax |Thoi Qtb . |Qmax|Thaoi Qtb . | Qmax
Thoi 3 len 3 Thoi 3 leﬂ 3 3 len 3 3 len 3
(m/s)] =4 | (m'/s) (m*/s)] ", [ (m’/s) |doan (m*/s)] " [(m/s)]dogn \[(m/s)|~, |(m'fs)
doan (m’/s) doan (m°/s) (m*/s) (m*/s)
Ho A Veong Ho DikMi4 Ho Song Bung 4 Ho Song Tranh 2
10T1 | 32.91 | 10.36 | 135.69 | 10T1 | 62.04 | 10.52 | 214.65 | 10T1 | 56.96 | 38.37 |103.86] 10T1 [275.57] 2.35 |1347.95
20T1 | 33.19 | 8.84 | 121.63| 20T1 | 61.95]12.30 | 309.03 | 20T1 | 56.86 | 38.39 [105.31] 20T1 |273.45] 0.51 |1350.06
30T1 | 33.18 | 9.57 | 127.78 ] 30T1 | 61.82 | 14.19 | 242.48 | 30T1 | 56.72 | 38.45 |103.59] 30T1 |275.08 | 1.57 |1324.85
10T2 | 21.55 | 7.34 | 68.46 | 10T2 |41.13 121.82]273.94 | 10T2 | 44.05 | 28.78 | 86.21 | 10T2 [400.81 ] 0.87 ]2583.84
2072 | 21.59 | 7.17 | 62.60 | 20T2 ] 40.69 | 21.71 | 281.08 | 20T2 | 43.85 [31.09 | 83.46 | 20T2 ]402.92| 9.99 |3003.29
30T2 [ 21.53 | 6.61 | 83.90 | 30T2 | 40.80 |21.70 | 186.02 | 30T2 | 43.86 | 30.81 | 86.21 | 30T2 |395.56 | 14.99 |2276.56
10T3 | 16.21 | 5.99 | 44.00 | 10T3 | 35.66 | 18.46 | 87.96 [ 10T3 | 39.16 | 32.75 |122.81| 10T3 [242.94] 4.57 ] 996.63
20T3 | 16.16 | 586 | 4521 | 20T3 ] 35.79 | 18.38 | 84.57 | 20T3 | 39.05 [32.73 [114.51] 20T3 ]240.04| 5.83 |1021.95
30T3 [ 16.18 | 6.73 | 49.99 | 30T3 | 35.61 | 18.20 | 88.46 | 30T3 | 39.04 | 32.59 | 89.25 | 30T3 |240.26 | 4.94 ]1096.18
10T4 | 14.62 | 5.13 | 48.70 | 10T4 [ 35.65] 0.65 | 83.25 [ 10T4 | 38.67 | 32.91 |239.43| 10T4 [100.51]30.82 | 458.97
20T4 | 14.74 | 5.41 | 83.34 | 20T4 | 35.53 ] 0.14 | 114.55 ] 20T4 | 38.73 [ 32.86 |191.26| 20T4 ]100.50 | 27.08 | 432.71
30T4 | 14.69 | 5.17 | 56.07 | 30T4 | 35.57 | 0.56 | 82.37 | 30T4 | 38.68 | 32.89 |170.72] 30T4 |100.05]26.26 | 541.93
10T5 | 1998 | 6.06 | 104.42| 10T5 [ 36.98 | 6.06 | 142.98 [ 10T5 | 52.07 | 31.34 |510.40| 10T5 [ 56.58 | 14.19 | 170.02
2075 | 19.97 | 5.84 | 113.35| 20TS |37.28 | 5.29 | 128.40 | 20TS | 51.96 [ 31.52 [322.10] 20TS | 56.69 | 16.66 | 179.72
30TS | 20.06 | 6.18 | 119.74 ) 30T5 | 37.10 | 3.81 | 146.83 | 30TS | 52.38 | 31.44 |414.72] 30TS | 56.12 | 17.11 | 207.08
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Gia | .., . Gia | .., Gia ., Gia | .., .
Trung Gia tri Trung Gid tri| \Tham|Trung Gia Tham|Trung Gia tri
[ ham| | tri ) [ham| tri ) p . tri L Ao tri i
.| binh ) 16n .| binh ’ lon  [s0 binh * o |trilon s0[ binh ) lon
i nhé P i nhé p nhé P nhé P
, | nhat , | nhat .| nhat .| nhat
nhat nhat . nhat L nhat
B Qtb . | Qmax . Qtb . | Qmax |Thoi Qth . |Qmax|Thaoi Qth . | Qmax
Thoi 3 lell 3 Thoi 3 leﬂ 3 3 len 3 3 lell 3
(m/s)] =4 | (m’/s) (m*/s)] =5 [ (m’/s) |dogn (m*/s)] "5 [(m/s)]dogn \[(m'/s)|", |(m'fs)
doan (m/s) doan (m/s) (m/s) (m/s)
10T6 | 20.81 | 6.83 | 156.60 | 10T6 | 38.38 [22.77 | 622.73 [ 10T6 | 51.46 | 32.27 |282.07] 10T6 | 38.88 | 5.72 | 130.95
20T6 | 20.72 | 6.18 | 136.39| 20T6 | 38.83 |22.77 |1479.57] 20T6 | 51.67 [32.36 [250.35] 20T6 | 39.10 | 7.20 | 145.46
30T6 ] 20.90 | 6.60 | 123.30 | 30T6 | 38.82 | 22.77 | 670.87 | 30T6 | 51.70 | 32.11 |299.83] 30T6 | 38.88 | 8.48 | 135.59
10T7 | 17.54 | 5.80 | 79.25 | 10T7 | 38.70 | 13.20 | 139.18 [ 10T7 | 42.72 1 29.52 | 88.20 | 10T7 | 31.74 | 8.60 ] 309.18
20T7 17.56 | 6.16 | 78.79 | 20T7 | 38.51 | 13.59 | 11540 | 20T7 | 42.81 | 29.47 | 95.72 | 20T7 | 31.65 | 8.47 | 307.51
30T7 | 17.53] 6.08 | 74.40 | 30T7 | 38.73 | 14.03 | 128.19 | 30T7 [ 42.85]29.38 | §89.58 | 30T7 | 31.53 | 8.17 | 154.70
10T8 | 22.64 | 8.30 | 250.40] 10T8 | 39.36 ] 6.12 | 139.97 | 10T8 | 47.60 | 21.02 | 131.16 10T8 | 46.59 | 11.75 | 166.31
20T8 | 22.67 | 8.47 ]302.72| 20T8 ]39.34 | 5.84 | 136.76 | 20T§ | 47.45 [21.42 [119.09] 20T§ | 46.30 | 11.75 | 171.32
30T8 | 22.54 ] 823 | 272.16] 30T§ | 39.42 | 5.63 | 155.09 | 30T8 [ 47.49 | 18.98 |146.54] 30T8 | 46.53 [11.74 | 179.92
10T9 | 42.86 | 9.52 | 793.08 | 10T9 | 60.89 | 10.63 | 625.83 [ 10T9 | 78.32 | 32.52 |759.16] 10T9 [ 43.17 | 3.55 | 314.73
20T9 | 41.98 | 9.66 |1626.50] 20T9 | 60.25 | 9.61 | 490.45 | 20T9 | 78.32 |32.97 |788.19] 20T9 | 43.03 | 3.77 | 273.96
30T9 | 42.00 ] 9.60 | 639.08 ] 30T9 | 61.27 | 10.33 | 521.05 | 30T9 [ 77.77 | 32.51 |921.30] 30T9 | 43.21 | 5.03 | 316.30
10T10 | 94.97 | 0.11 | 546.73 | 10T10 |107.19] 0.30 | 294.03 | 10T10 | 174.97]19.92 |751.62] 10T10 | 31.04 | 11.36 | 82.88
20T10 |95.35] 0.20 | 547.77] 20T10 |107.14]| 0.07 | 307.32 | 20T10 |174.03]23.15 |798.74] 20T10 | 31.08 [ 11.36 | 80.44
30T10 ] 95.75 ] 0.12 | 599.09 ] 30T10 [107.16] 0.59 | 323.68 | 30T10 | 174.83]22.84 |745.10] 30T10 | 31.01 | 11.36 | 84.20
10T11 |118.30f 16.71 | 940.03 | 10T11 |117.66]23.43 | 151.33 | 10T11 | 159.10{ 10.03 {749.03] 10T11 | 33.70 | 9.50 | 133.60
20T11 J116.26] 13.84 | 913.30 | 20T11 J117.91]15.98 | 154.81 | 20T11 | 158.19] 9.09 |609.15] 20T11 | 34.06 | 9.43 | 160.52
30T11 J118.07] 16.35 |1104.07] 30T11 |118.04] 14.51 | 149.27 | 30T11 | 158.86] 14.34 |691.42| 30T11 | 33.95 | 9.63 | 125.30
10T12 | 69.59 | 6.74 | 446.94 ] 10T12 | 98.65 | 0.11 ] 192.00 | 10T12 | 104.45]41.96 |616.14] 10T12 | 81.93 | 12.33 | §90.02
20T12 | 70.23 | 9.44 | 572.49] 20T12 | 98.33 | 0.04 | 197.26 | 20T12 | 103.46]41.75 |627.82] 20T12 | 81.09 | 14.14 | 906.35
30T12 | 70.08 | 6.48 | 428.44 ] 30T12 | 98.41 | 0.01 | 202.08 | 30T12 | 104.42|41.76 |851.25] 30T12 | 80.85 ] 12.97 |1715.31

6. PHAN TiCH VADPANH GIA KET QUA

Két qua cho théy, vdi sé lwongsé ngiu nhién
tao ra 16n, cac bo gia tri ngau nhién di bao
tram duoc tot cac to hop c6 thé xay ra cua
cac bién ngiu nhién, cac tham sé théng ké
cta chudi s6 ngiu nhién phat ra khong thay
d6i so voi chudi sé liéu quan tric.

So sanh cac chudi sé dwgc phat ngiu nhién
v6i chudi dong chay thyc té nhan thiy khong
¢6 su sai 1éch 16n. Sai léch vé gia tri Qtrung

binh tir 0% (hd A Vuong & Soéng Tranh 2)
dén 0,47% (Dak Mil 4 & Song Bung 4). Sai
léch vé Trung tuyén tir 0% (A Vuong) dén
0,39% (Dak Mil 4). Sai léch vé do léch
chuan tir 0,1% (Séng Tranh 2) dén 1,97%
(Song Bung 4) ...(Bang 4). Nhu vay, chudi
s6 ngiu nhién dugc tao ra c6 thé sir dung
duoc trongbai todn t6i wu véan hanh ho chira,
phéan bé ngudn nudc hd chira hop 1y Iuu vuc
séng Vu Gia— Thu Bén.
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Bang 4.S o sanh thong sé ciia chudi dong chay dwoc phat ngiu nhién

véi chudi dong chay thue té

Hd chira Q Trung binh | Trung tuyén | P9 1éch chuén Phuwong sai Cv
Phat ngau nhién 21.56 2046 6.66 4434 1.11
Thuc té 21.56 2046 6.69 44770 1.14
A Vuong [
Sai 1éch 0.00 0.00 0.03 0.36 0.03
Tile % 0.00 0.00 0.45 0.81 2.63
Phat ngau nhién 3892 36.66 13.77 189.70 1.19
Song Thuc té 3892 36.64 13.87 192.41 1.14
Tranh 2 |Sai léch 0.00 0.02 0.10 2.71 0.05
Tilkk % 0.00 0.05 0.72 1.41 4.39
Phat ngiu nhién 9798 99.76 3226 1040.56 -0.24
. . |Thucté 9828 100.15 3235 1046.57 -025
bak Mi4 —
Sai 1éch 0.30 0.39 0.09 6.01 0.01
Tile % 0.31 0.39 0.28 0.57 4.77
Phit ngau nhién 159.69 145.17 79.03 624638 1.32
Song Thuc té 158.95 144.94 7750 6006.89 1.28
Bung4 [Sailéch 0.74 0.23 1.53 239.49 0.04
Tile % 0.47 0.16 1.97 3.99 3.13
so4 30711 | .................. — R
ol 2l
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Chu thich: Biéu d6 cot mau xanh dwong 13 s6 liéu duoc phat ngiu nhién va phan xanh 1a cay 1a

phéan phdi dong chay thyc té

Hinh 2. So sanh Mé phong dong chay thiee té va dong chdy ngdau nhién dwoc phat theo mé
phéng Monte Carlo cho 04 Ho tai thang 2, 11 va 12.
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Nhu vay, viéc st dung module Monte Carlo
cia phan mém Crystal Ball thyc hién phat
chudi s6 ngiu nhién da thoa man cac diéu
kién dé dwa vao bai toan md phong van hanh
ho chira, phuc vu tinh toan t6i wu van hanh
ho chira.

7. KET LUAN

Bai bao da trinh bay phuong phap Ung dung
phuong phdp moé phong Monte-Carlo mo
phong ngiu nhién chudi dong chay dén hé
théng hd chira 16n trén luu vuc song Vu Gia -

TAI LIEU THAM KHAO

Thu Bén (H6 A Vuong Song Tranh 2,
DakMil 4 va Song Bung 4), thong qua phan
mém Crystal Ball. Két qua tinh toan da xic
dinh dugc cac dang phan phéi Xac Xuét phé
bién ctia chudi dong chay thuc do t6i hé thong
04 h6 chira. Tur d6, nghién ctru md phong
thanh cong chudi dong chay ngau nhién téi cac
hé chira véi sai s6 so véi chudi dong chay thyc
té 12 1a chap nhan duoc. Két qua nay s& duoc
st dung lam sb liéu dau vao cho bai toan tbi
wu, phan bo ngudn nude hop 1y ngudn nude hd
chira trén Iuu vyc song Vu Gia — Thu Bon.
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