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Tom tat : Ché do van hanh hop 1y cia nha mdy thity dién phu thuoc vao ddc diém dong chdy
dén, ma dong chdy dén nay lai mang ban chdt ngdu nhién. Ngay nay vdi su phdt trién manh mé ciia
cong cu tinh todn thi viéc iing dung phiong phdp mé phong Monte-Carlo dé kéo dai chudi dong
chdy trd nén dé dang hon, khi tinh todn diéu tiét theo liét dong chdy kéo dai dé, sé cho két qud giong
nhu ham phdn phoi xdc xudt, lic dé, mdc di van tinh diéu tiét theo phuong phdp tdt dinh nhung ta
da tinh dén theo ham phdn phoi xdc sudt ban ddu. Vi bai bdo nay, tdc gid quan niém dong chdy
dén la qud trinh ngau nhién, sit dung chuong trinh Crystall Ball mé phong chuéi dong chdy va ding
phitong phdp qui hoach dong dé gidi va ldp chuong trinh tinh bdng ngon ngit ldp trinh hudng doi

ttong Borland Delphi.

1. bat van de

Trong nhitng nam qua, viéc hang loat nha
may thiy dién da va dang xay dung da gép phan
ddng ké cho nhu cdu nang lugng dién cua ca
nudc, né déng vai trd quan trong trong nén kinh
t€ quoc dan, ti trong thiy dién trong can bang
nang luong quoc gia chiém rat cao va trong
tuong lai, thuy dién s& con déng gép nhiéu hon
nita vao viéc phuc vu nguén dién cho cong cudc
Cong nghiép héa va Hién dai hda dat nudc.

Thay dién la nguodn nang lugng sach, tai tao
duoc nén rat duge va chuong hién nay. Vi thé,
viéc tinh todan thily nang va nghién cttu van hanh
t6i uu ho chia thay dién 12 mot van dé hét sic
can thiét, nhdm mang lai hiéu qua kinh t€ cao
hon trong viéc khai thic triét dé nguén tii

nguyén vO gid nay cua qudc gia.

Nhiam nang cao dién lugng hang nam cla
tram thay dién thi ch€ do khai thac van hanh ho
chtta déng vai tro quan trong, do dé tim ra duogc
ch& d6 van hanh t6i uu ho chita sé nang cao hiéu
ich dién nang hang nam ting lén dang ké.

Bai bdo nay, Tac gia sit dung phuong phap
mo phong Monte-Carlo dé mo phong chudi
dong chay dén theo qua trinh ngiu nhién thong
qua chuong trinh Crystal Ball, sau dé dung
chuong trinh tdc gia da thiét 1ap bang ngon ngi
Borland Delphi dé xay dung biéu d6 van hanh
thuy dién Ea Krong Rou - Tinh Khanh Hoa.

2. Mo phong chuoi dong chay dén thuy
diéen Ea Krong Rou bang phuong phap
Monte-Carlo

Bdng 1 : Luu luong dong chdy dén tiv nam 1978 dén nam 2001

Nam T.1 T2 | T3 | T4 | T5 | T6 | T7 | T8 | T9 | T.10 | T.11 | T.12
1978 1.371 1.03] 08] 072 1.26| 1.53 | 1.81 | 1.03 | 393 | 6.14| 12.04| 2.31
1979 | 1.45] 0.80| 0.57] 046 | 0.66 | 098] 048 | 039 05| 7.68] 921| 4.11
1980 | 1.82] 131 09] 060 1.55] 3.72| 1.82 | 237 | 246 | 6.21| 17.14| 5.04
1981 1.56 | 1.06 | 0.68 | 0.54| 1.25] 1.36 | 1.57| 1.63 | 2.12| 149]| 21.82| 11.6
1982 | 2.79] 1.50| 1.04] 0.70 | 0.67 | 0.74] 0.56 | 0.56 | 0.76 | 1.64| 1.15 1.12
1983 | 0.82] 0.70 | 0.41] 037 0.65] 051 | 0.69 | 2.01 | 1.92 | 6.59| 3.63| 0.56
1984 | 1.12] 0.76 | 0.62 | 0.50 | 047 | 041 ]| 0.76 | 0.74| 04| 7.57| 823 3.39
1985 1.43 | 0.66 | 0.39] 028 | 0.23] 0.18 | 0.19| 0.16 | 0.81 | 3.81| 928 | 7.66
1986 | 3.00| 1.17 | 0.54| 0.32| 0.23 | 0.17| 0.14 | 043 | 294 | 4.83| 6.55| 9.93
1987 | 7.54] 3.02| 1.24| 0.59| 0.37] 0.27] 021 | 0.16 | 048 | 0.68 | 14.47| 15.56
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Nim | T.1 T2 | T3 | T4 | TS5 | T6 | T7 | T8 | T9 | T.10 | T.11 | T.12
1988 | 6.06| 231 | 0.95] 049 | 033 ] 0.37] 0.34] 022 | 586 | 9.17] 1036 | 7.48
1989 | 3.12| 1.38 ) 0.83 ] 0.58 | 2.89 | 3.01 | 1.34 | 0.67 | 1.37| 7.43| 7.73| 347
1990 146] 069 041 ] 031 0.25] 1.05] 1.07 | 2.24 | 227 | 11.28 | 11.87| 6.98
1991 | 438 ] 2.05| 1.14| 1.79| 1.72| 093] 0.55| 2.01 | 3.81 | 3.58| 4.15| 3.27
1992 | 1.42] 067 041 ] 030 193] 241 | 1.35] 2.86| 2.78 | 13.81 | 1439 | 6.52
1993 | 321|144 0.73] 046 | 038 ] 032 024 ] 0.19| 1.22| 17.35| 18.1| 17.84
1994 | 14.63 | 588 | 241 | 1.11 | 238 | 230| 1.01 ] 053 | 1.44| 7.00| 6.72| 3.16
1995 | 0.578 | 0.82| 0.46 | 031 | 0.84 | 0.83]| 040 | 0.24| 0.18 | 9.35] 10.15]| 6.63
1996 | 4.50| 1.83| 0.79] 043 | 0.32] 030 0.26 | 0.20| 4.04 | 12.61| 2539 | 204
1997 820] 341 | 1.59| 1.67| 1.50| 0.82| 0.51 ] 0.37] 0.57| 2.11| 3.56| 2.55
1998 | 1.06| 049 0.30| 0.21 | 0.17] 0.14] 0.12| 0.22 ] 0.58 | 9.58 | 18.2| 16.66
1999 | 934|379 1.62] 0.80 | 2.11 | 2.13| 097 | 0.51 | 2.32 | 11.22 | 17.61 | 22.94
2000 | 16.96 | 6.89 | 2.89 | 1.56 | 439 | 435| 1.88 | 1.26 | 449 | 13.83 | 21.22 | 14.88
2001 | 6.03] 2.53| 1.21| 0.72| 0.51 | 0.44| 038 ] 0.56 | 1.50 | 11.71] 11.38 ] 5.08

Chudi dong chay dugc kéo dai bing phuong Trong do

phap mo6 phong Monte-Carlo va ham phan phoi a=1a gia tri min;
xdc sudlt & day dugc chon 1a dang phdn phdi déu b 1a gia tri max;
(The Uniform Distribution), tat ca cac gia tri va —oo<ag<b<ow
trong khodng tir gi4 tri ti thiéu t6i gia tri toi da St dung chuong chuong trinh Crystal Ball dé
déu xuat hién véi mot kha nang nhu nhau. thuc hién mo phong, s6 1an thuc hién 10000 14n,
Ham phan phdéi xac sudt két qua nhu sau:
b a<x<b
f(x) =ib—-a Forecast: AI35
0 x<a and x=>b 10.00::;na|s Frequency Chart 219 ?Bl:tllers
Ham phan phdi cong don
0 x<a 2
F(x)= r-a a<x<b %’
b-a &
1 x>b
Trung binh: a+b
2
D6 lach chudn b—a Hinh 1 : M6 phdng chudi dong chdy bang

V12 chuong trinh Crytall ball (thang 12)
Bdng 2 : Tan sudt luu luong dong chdy dén sau khi mo phong

Tén suat| 1 2 3 4 5 6 7 8 9 10 11 12
90% 240 1,13] 0,56 037| 056] 056| 030] 043 0,73 | 2,35| 3,53| 2,74
85% 324 1,46| 068 045 0,77] 0,78 | 0,39 057 1,03| 3.97| 589 5.03
50% 892 3,71 1,59 0,99 | 225] 226 099| 1,50 3,03| 8,90/ 13,10 11,75
15% 1449 | 593 | 2,50 | 1,56| 3,75| 3,74 | 1,62 2,45]| 500 14,87 | 21,66 | 19,54
10% 1528 | 6,25| 2,63| 1,63| 3,97| 394 1,71 | 2,58 | 528 | 15,68 | 22,89 | 20,68

3. M6 hinh Quy hoach dong xac dinh ché Céc rang buoc

do van hanh don hé v6i muc phat dién S;=S;., )
Ham muc tiéu Spin S8, <80 3)
OF = Maximize) E, (1 0<SR <R, @)
E, =9.8170,H t;/10° (Mwh) S, =S,+1,-E,~R, -0, 5)
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Trong d6

Q, = Luu lugng nuée van hanh qua Tuabin
trong thoi doan j (m?/s);

H;= Cot nudc phét dién trung binh trong thdi
doan j (m);

1 = hiéu suit trung binh cua tram thuy dién
trong thoi doan i;

t = Thoi gian tinh cta thoi doan j (hour).

S, = dung tich hé chita khi bat dau cta chu ky
diéu tiét (m?)

S;,; = dung tich hé chia tai cudi chu ky di€u

tiét (m?)
S,.i» = dung tich trit nho nhat cho phép (m’)
S,..x = dung tich trit 16n nhat cho phép (m?)

R; = luong xa tir h6 chua trong su6t chu ky j (m’)

R; ... luong x4 max qua Turbines trong chu
ky j (m?)

E, = bdc hoi tir ho chita trong suét chu ky j (m’)

I, = dong chay dén hé chia trong suct chu ky j (m’)

O, = lugng nuéc x4 tran trong sudt chu ky j (m”)

Phuong trinh d¢ quy quy cta Quy hoach

dong tat dinh xac dinh maximum dién nang

F)(S,) = MaxlE (S, R)+ F}.,(S,.)]

V6i  F,,(S,,) = nang luong phét ra t6i uu
dat duoc & cac giai doan sau.

Mo hinh todn diéu tiét hd chita thuy dién &
trén 1a bai toan phi tuyén, viéc giai bai toan nay,
tdc gia st dung phuong phdp Quy hoach dong
101 rac dé giai thong qua mot chuong trinh tinh
da dugc thiét 1ap bang ngon ngit Delphi.

4. Thiét lap quy trinh van hanh hé chita
thuy dién Ea Krong Rou

4.1 Cdc théng so cong trinh thuy dién EA
Krong Rou

Muc nuée dang binh thuong MNDBT =606(m);

Muc nuéc chét MNC=590(m);

Cong sudt lap mdy N,,=28.00 (MW);

Cong suit dam bao N,=7.76(MW);

Luu luong 16n nhét qua TuaBin Q,, =6.52(m’/s);

Cot nudc 16n nhat H,,, = 537.24(m);

Cot nuéc nho nhat H,,, = 494.2(m);

Cot nudce tinh toan H, = 507.0(m).

Bdng 3. Bdc tinh dung tich long ho (F~W~Z)

F(km?®) 0] 0.01| 0.08] 0.36| 0.81] 1.57| 2.25 3.02] 3.71 496 | 5.77

W(10°m’) 0.00] 0.02] 0.21| 1.23| 4.08 | 9.93 | 19.43| 32.55| 49.35| 70.95 | 97.75

Z(m) 570 | 575 580 ] 585| 590 595| 600] 605 610 615 620
Bdng 4. Quan hé ddc tinh muc nudc ha luu Q=f(Z)

Q(m’) | 0 [1.3] 8 [20.6/53.9|104| 172 |254| 354 |465|581 714|852 (1022|1246 (1488|1572

Z,,(m) |53.5]54 [54.5| 55 |55.5| 56 |56.5| 57 |57.5] 58 |58.5] 59 |59.5] 60 [60.5| 61 |61.5

10 W 4.2 Quy trinh vdn hanh ho chita

Hw =0.0323Q” +0.3541Q” + 1.4574Q + 03053
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Bdng 5 : Muc nudc ho vin hanh vdi cdc tan sudt khdc nhau

Tén sudt Muc nuée thuong luu Ztl

T1 | T2 | T3 | T4 | TS |T6 | T.7 | T8 | T9 | T.10 | T.11 | T.12
P=85% 606/ 605.5] 604.5 603 602 601] 599.5| 597.5] 596.5| 599.5| 603.5 606
P=50% 606 606 605 603] 602.5| 602 599 590.5 590 595 603 606
P=15% 606 606] 604.5 602 601.5] 601 598 591 590, 602.5 606) 606

P=15% dién niang E=205,08.10° Kwh;
P=85% dién ning E=79.73.10° Kwh;

5. Két luan

- V6i s6 liéu quan trac trén cdc song sudi &
nudc ta phé bién 1a ngén, thi ding phuong phép
mo phong Monte Carlo dé kéo dai chudi dong
chay theo y muon 1a phu hgp, thiét 1ap quy trinh
van hanh vé6i chubi dong chay do sé ding dan
hon so véi phuong phap xay dung quy trinh van
hanh v6i quan niém xem chudi dong chay xay ra
trong qua khi, s€ xudt hién lai trong tuong lai.

- Cong trinh thuy dién Ea Krong Rou la cong
Tai liéu tham khao:
[1]
(2]

Inc, United States of America.

[3]

P=50% dién nang E=173,89.10° Kwh

trinh cap III, tan sudt dam bao 85%, thi gia tri
dién nang 79,73.10° kwh/nam.

- Khi tinh todn quy trinh van hanh theo
phuong phdp qui hoach dong, thi viéc kiém tra
tu dong cdc rang buoc s€ loai bd dugc dé dang
cac phuong an khong kha thi

- Tim muc nudce t6i uu theo phuong phap Quy
hoach dong ho chia c6 kha nang 1am ting muc
nudc ho dong thoi lam giam viéc han ché khai
thac cong suét do thi€u cot nudc.
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Abstract
OPERATION SEQUENCE OF EA KRONGROU HYDROELECTRIC POWER
RESERVOIR WITH INFLOW BY MONTE-CARLO SIMULATION METHOD

Resonable Regime operation for hydroelectric power plant depends on the inflow, Which is
random. Nowadays, With the rapid development of caculation tools, the application of Monte-
Carlo simulation method to extending the flow is easier and easier, caculation of regulation for
enumerative extension document, the result achieved the same as probability distribution function,
then, in spite of the caculation regulation deterministic method, but, it is probability distribution
function initially. In this paper, the inflow is considered a random process, using Crystall Ball
simulation program and applying dynamic programming for finding its solution and establishing the
programming of caculating by Borland Delphi object-oriented language program.
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