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KEO DAI TAI LIEU DONG CHAY VOI MO PHONG
MONTE CARLO

KS. Nguyef:n Tién Phong
KS. Nguyen Duy Khanh
(Céng ty co phan tw van xdy dung dién 4)

1.1. GIOI THIEU- PAT VAN DE

Trong cac du an ho chira thay dién, dé xac dinh niang lwong trung binh nhiéu nam
ngudi ta thuong sir dung chudi dong chay du dai (thuong trén 30 nim cho cong trinh
cap 2) dé tinh toan thily nang.

Xay dung quy trinh van hanh ho chta thuy dién 1a mot cong viéc quy dinh bat
budc khi Lap Du an Pau tur xay dung cong trinh. Trén co s& quy trinh van hanh ho nay
cho phép danh gia tinh trang 1am viéc ciia ho trong mot chu ky diéu tiét. Quy trinh van
hanh s& duoc xac dinh trén co sd két qua diéu tiét tinh toan thuy nang hd chira. Van dé
kho khin thuong gip trong thuc té khi 1ap quy trinh van hanh hd chira ¢ nudc ta 1a
chudi s6 lidu tinh toan thuy niang thuong ngan. Phé bién cac chudi dong chay tinh toan
cho céc du an thiy dién & nude ta 1a dudi 30 nam. Véi sb liéu dong chay tinh toan
ngan nhu vay s& rat kho khan khi xac dinh dién bién muc nudc hd dé thiét lap quy
trinh van hanh ho theo quan diém thong ké.

1.2. GIAI QUYET VAN PE

Dé khic phuc diém yéu ndy, chung t6i kién nghi sir dung phuong phéap moé phong
Monte Carlo dé kéo dai chudi dong chay va s& dung chudi mé phong trong tinh toan
thily nang. Trong trudng hop s liéu quan tric trong qua khir tvong ddi dai nhung chua
du dai theo yéu cau tinh toan, phurong phap moé phong Monte Carlo rat tién lgi véi sur
phét trién cia may tinh hién nay.

1.2.1. Ly thuyét
- Mot dai luong ngiu nhién s& duoc dic trung boi cac tham sb thong ké gom: tri
trung binh, d6 1éch chuén, hé s6 thién léch, hé sb bat d6i xtmg.

- M0 phong Monte Carlo 1a mgt phuong phéap dinh lugng dugc ép dung rong rdi
trong nhiéu linh vuc: quan 1y, k¥ thuat, kinh té. Pay 1a phuong phap chi dugc
phét trién manh mé& khi c6 sy ra doi ciia may tinh vi khi thuc hién mé phong s&
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can mot so 16n phép tinh. Sir dung ly thuyét moé phong Monte Carlo trong tinh
toan thay van d4 duoc nhiu tac gia sir dung v6i nhiéu muc dich khac nhau.
Trong ndi dung bao béo nay, ching t6i sir dung moé phong Monte Carlo nham dé
mo phong lai chudi dong chay trung binh thang trén co sé cac s6 liéu dd dugc
quan sét trong qua khir va két hop véi viéc dung ham phat s6 ngiu nhién.

- Tiéu chuan danh gia: chuong trinh dugc viét theo hai tiéu chuan danh gia sau:

= Cuyc tiéu ham F: Puoc dinh nghia tir t6 hop céc sai biét gia tri trung binh
Qu, d6 léch chuan s va hé s6 ké dén tinh khong ddi ximg K cua dong
chdy mé phong tao ra va cac gia tri twong tmg ctia chudi dong chdy quan
trac trong qua khir, dong chay kéo dai s& dugc chon trong s6 M=100 000
dong chay dugc tao nén tir mo phong.

Ham F dugc dinh nghia nhu sau:
F =01 *abs(Quwp —Qow) + a2 * abs(c - 6,) + a3 *abs(K - K,)
Véi:

>(Q-Qu)’

n
3
Z (QI - Qotb)
i=1
n
n 1a chi s6 quan trac.
01, Op, 05 : lacac trong sd trong ham F

= Sai 56 gitra cac tham sb thong ké chudi sb liéu mo phong va chudi sé lidu
cii: bao gdm sai s6 tri trung binh Qy, sai s6 khoang léch quan phuong s,
sai s6 tham s tri s6 thién léch C, va sai s6 tham s6 tri sé mat ddi xing
Cs.

1.2.2. Chwong trinh m6 phéng

- Chuong trinh md phéng duoc tac gia viét bang ing dung Visual Application
VBA chay trén nén Excel.

- So d0 khbi cia chuong trinh:
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NHAP SO LIEU PAU VAO

- Nhap s ndm thyc do
- Nhap s6 nam can kéo dai
- Nhap s6 chudi can m6 phong
- Nhap dir liéu dong chay cua s nam
thuc do
- Lua chon c4c sai sd Qtb, Cv, Cs, s
dé tién hanh thir dan

- Lua chon

phuong phap tinh

~

Lip dé tao ra 100 000 chudi md phong

PP tim nghiém @ PP thir dn

il

- Thir dan cho dén khi
dat sai sd Qtb,Cv,Cs,s

- Kiém tra di€u kién

Chu dat

cuc tiéu ham F

S4 1an 1ap = 100 000 lan

[
=

A

Két qua: dong chay kéo dai
dat cac tiéu chi can tim

Hinh 1: So do khoi chirong trinh
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3" EXCEL KHANHND.PECCA ~ MonteCarno

i Fle Edit View Insert Format Tools Date  Window Help | MO PHONG DONG CHAY

NEHRSGIBIR- /90 T 4] MOCHPIGE b .55 .|

PHUONG PHAP THU DAN
FHIADR

Hinh 2: Giao dién file mé phong sai liéu dong chay theo Monte Carlo
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1.3. UNG DUNG

- Chuong trinh tmg dung va tinh toan cho hd chtra thay dién Budn Tua Srah. Két
qua duogc trinh bay nhu dudi day:

—  Céc chudi dong chay quan trac duoc ctia hod chira Buon Tua Srah dai 27 nam. Dé
c¢6 dugc chudi dong chay dai 50 nam, chudi dong chay mé phong bo sung 1a 23
nam. Tém tat cac thong sb dong chay quan tric va dong chay mé phong duoc
chon tir 100000 chudi, theo tiéu chi cuc tiéu ham F nhu sau:

Bang 1: Thong sé thong k& dong chay quan trdc va dong chdy mé phéng

Thong sb Pon vi Dong chay quan | Dong chay kéo dai
théng ké v tric 27 nim 50 nim
Quw (m°/s) 99.79 99.81
S (m/s) 84.82 84.83
C, 0.85 0.85
C, 1.85 1.85

Két qua tinh toan diéu tiét dong chay:

Bang 2: Tong hop két qua tinh todn ning heong ho Buén Tua Srah

Thong sé Pon vi Dong C;I;i)lflg:lan tric | Dong Sc:(gli);;éo dai
MNDBT (m) 487.50 487.50
MNC (m) 465.00 465.00
Quw (m¥s) 90.89 90.63
Qumax (m¥s) 194.19 194.00
Nim MW 86.00 86.00
Nab MW 22.20 22.20
Eo Tr.kWh 373.54 373.12

- Két qua tinh toan thuy ning duoc tinh theo chwong trinh tinh nang luong dong chay
cho hé thdng ho thay dién s& dugc gidi thiéu ¢ cac bai tiép theo.
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CHUOI THU'C PO
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Hinh 3: Dong chdy quan trdc dai 27 nam ciia Buén Tua Srah
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Hinh 4: Dong chdy mé phong b6 sung dai 23 nam ciia Buén Tua Srah
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BANG KET QUA TINH TOAN TONG QUAT THUY DIEN:
BUON TAU SRAH

1. 487.50 465.00 786.87 264.24 ) .00 99.79 90.89  7.19 44.09 194.19 58.51
ITT] Hmin | Htb | Nim | | B0 | Eki | Emua | Ekho | Hsd | Beta |
1. 35.99 54.78 86.00 42.64 373.54 219.01 154.53 129.71 243.83 4344. 1692

SUMMARY REVER SYSTEM
1. BUON TAU SRAH

] MND | MNC | Vb | Vc | Vhi | Vplu | Q0tv] Qnm | Qxa | Qdb | Qmax | Hmax | Hmin | Htb | NIm | Ndb | Ntb | EO | Elu | EKi | Emua | Ekho | Hsd |Beta | Nph]

Total system: 86.0 22.20 373.54 219.0 154.5 129.7 243.8

Bang 3: Két qua tinh todn nang heong ho Buén Tua Srah theo chudi thuc do
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BANG KET QUA TINH TOAN TONG QUAT THUY DIEN:
BUON TAU SRAH

| No | 0s onm 1 Qx HEt | N E |
1978 - 1979 108.66  92.52 5.59  53.74  42.72  374.25
1979 - 1980 98.38  96.89 .00 55.75  45.86  401.74
1980 - 1981 102.03  94.53 5.72  55.28  44.79  392.32
1981 - 1982 121.08 109.28 9.98 55.69  51.93  454.87
1982 - 1983 72.93  70.17 4.01 53.91  32.70  286.49
1983 - 1984 86.50  74.28 7.62  54.67  34.91  305.77
1984 - 1985 113.49  98.93  12.77  55.60  46.92  411.03
1985 - 1986 68.72  70.90 00 53.07 32.62  285.76
1986 - 1987 91.88  86.37 00 54.42  40.03  350.65
1987 - 1988 78.72  76.99 .00 54.91  36.21  317.18
1988 - 1989 95.56  93.56 .21 55.74  44.52  389.99
1989 - 1990 100.64  98.94 .00  54.44  45.85  401.69
1990 - 1991 114.68  103.69 9.17 55.78  49.35  432.28
1991 - 1992 77.26  75.67 .00 52.95 34.61  303.19
1992 - 1993 113.87 103.57 8.50 55.46  48.76  427.11
1993 - 1994 106.64  95.44 9.39 55.81  45.39  397.64
1994 - 1995 70.16  73.18 .00 52.94  33.47 293.16
1995 - 1996 77.26  70.93 .00 54.36 32.89  288.08
1996 - 1997 140.22 115.26  22.20  56.02  54.78  479.91
1997 - 1998 82.25  83.45 .00 54.17 38.69  338.96
1998 - 1999 150.58 117.40  21.33  55.64 56.70  496.66
1999 - 2000 124.92 119.31  10.72  56.92  57.81  506.39
2000 - 2001 199.52 141.71  56.91  55.71  67.45  590.89
2001 - 2002 104.62  98.17 4.64 55.73  46.96  411.35
2002 - 2003 88.49  89.72 5.26 51.69  40.74  356.84
2003 - 2004 63.38  53.82 .00 52.34 2412  211.25
2004 - 2005 42.03  49.28 .00  46.89  20.58  180.31
2005 - 2006 69.25  58.98 .00  54.61  27.46  240.58
2006 - 2007 107.42  93.12  12.51  55.42  43.91  384.70
2007 - 2008 80.14  78.35 00 55.74 36.83  322.60
2008 - 2009 109.12  96.36  11.02  55.14  45.53  398.87
2009 - 2010 83.51  77.07 4.64 55.86  36.27  317.69
2010 - 2011 102.50 100.69 .00 55.83  47.64  417.36
2011 - 2012 102.95  83.66  17.57 54.72  39.25  343.83
2012 - 2013 94.38  94.85 2.25  53.17  43.73  383.10

Qotv |

1. 487.50 465.00 786.87 264.24

.00

99.81

90.63

44.08 194.00 58.53
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SUMMARY REVER SYSTEM

. 1. BUON TAU SRAH
] MND | MNC | Vtb | Vc | Vhi
487.5 465.0 786.87 264.24 522.63 ) )

Bang 4: Két qua tinh todn nang heong ho Buén Tua Srah theo chudi thuc do

10
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1.4.

KET LUAN

Gia tri cong suat dam bao Ny, va nang lugng trung binh nim Eg ctia chudi dong
chay mo phong gin tuong dwong véi chudi thuc do cho thdy phuong phap tinh
hoan toan phu hop.

Ap dung mé phong Monte Carlo dé kéo dai dong chay rat thuan loi v6i su giup
dd ctia may tinh lamot cong cu tinh toan manh mé nhu hién nay.

Lua 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 cta nguoi st
dung. Trong tinh toan Thuy nang hd chira Thily dién, gi4 tri luu lwong trung binh
nhiéu nim Qg cua chudi dong chay giit vai trd quan trong nhat. Sau d6 1a cac
thong sb biéu thi vé d6 1éch chuan, tinh khong d6i ximg... cua chudi dong chay.
Phuong phép nay ciing rat thuan tién khi mo phong chudi sb liéu thuy van khi
biét cac tham sb thdng ké (tri trung binh, gia tri thién lech, tinh khong d6i ximg)
ctia chudi so liéu d6, hodc bo sung s6 liéu con thiéu trong chudi thuy van.
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TAI LIEU THAM KHAO

1. Quy trinh van hanh ho chua thily dién Song Bung 4- PGS.TS Nguyén Théng- Dai
hoc Bach Khoa Thanh ph Ho Chi Minh- trang Wed Hoi Pap 16n Viét Nam.

2. Quy trinh van hanh hd chtra thay dién A Vuong- PGS.TS Nguyén Théng- Pai hoc
Béach Khoa Thanh phé Ho Chi Minh- Tap chi phat trién KH&CH, tap 12, s6 18-2009.
3. M6 hinh ngau nhién va m6 phéng Monte Carlo cho thuy dién bac thang Son La-
Hoa Binh- Tran Tri Diing.

4. M@ hinh bat dinh tinh toan diéu tiét hd chira nudc nha may thiry dién trong diéu kién
thdng tin bt dinh- Tran Tri Diing, tap chi cong nghé Pién luc s 2/2006.

5. Khai thac hop 1y bac thang thily dién Son La- Hoa Binh, Nha xuat ban Khoa hoc k¥
thuat 7/2005.

6. Giao trinh Thiy vin ( Th.S Nguyén Ban. Truong dai hoc bach khoa Pa Ning)
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