TiM KIEM SACH LUOC VAN HANH HO CHUA NHA MAY THUY BIEN
BANG THUAT TOAN DI TRUYEN

To Thiy Nga
Truong Pai hoc Bach khoa, Pai hoc Pa Nding

Tom tat: Trong nghién citu nay, Mé hinh thudt todn di truyén duoc phdt trién dé tim sdach luot
t01 uu van hanh ho chita nuéc nha mdy Thuy dién A Vuong. Ham muc tiéu cia nghién citu nay la
Maximum dién ndng. Cdc bién quyét dinh la luu luong xd nudc tix ho chita qua Tuabin. Két qud vdan
hanh sé duoc xdy dung dua trén 3 ndm dién hinh vng véi cdc tdn sudt tuong iing P=10%, P=50% va
P=90%. Trong bai bdo nay tdc gid khong phdn tich do nhay trong mé hinh thudt todn di truyén, Mo
hinh thudt todn di truyén lua chon s6 qudn thé, xdc sudt giao phoi, xdc sudt dot bién va so'ldn phdt

ra co gid tri tuong g la 100, 0.75, 0.02, 100.

1. Gié6i thiéu

Thuat toan di truyén dugc 1ap dua trén co sO
1y thuyét Darwin va da duoc gidi thiéu lan dau
tien boi Holland (1975), sau d6 Goldberg
(1989). Cac nghién cuu ti€p theo da tim thay boi
(Wang 1991; Fahmy 1994; Olivera va Loucks
1997; Savic and Waters 1997). Thuat toan di
truyén ting dung cho bai todn nguén nudc c6 thé
tim thdy badi Wardlaw va Sharif (1999). Sharif va
Wardlaw (2000) tng dung Thuat todn di truyén
cho t6i uu hé thong da ho chira & Indonesia
(Bratas Basin). Liong Shie-Yui, Tariq A. Al-
Fayyaz va Lee Kim Sai st dung Thuat todn tién
héa trén hé thong luu vuc song Chaliyar &
Kerala State, 4n Do v6i ham muc tiéu cuc dai
san xudt dién nang va lugng xa tudi. Juran Ali
Ahmed va Arup Kumar Sarma (2005) van dung
Thuat toan di truyén dé tim sach luge van hanh
toi wu cta ho chita da muc tiéu trén song
Pagladia, phu luu chinh cua séong Brahmaputra.
Barani and H. Ebrahimi (2008) tng dung Thuat
toan di truyén t6i vu van hanh ho chita da muc
tiéu Jiroft, ham muc tiéu va cic rang budc duogc
chuyén thanh bai todn khong rang budc bing
phuong phap ham phat ngoai, sau dé dung Thuat
todn di truyén khong rang budc dé giai.

Muc tiéu ctia bai bdo nay la tim ki€m sach
lugc van hanh t6i wu ho chita ¢6 nha may thuy
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dién A Vuong. Vi day la bai todn van hanh nén
két qua van hanh & day s€ duoc xay dung dua
trén 3 nam dién hinh Gng véi cdc tan sudt tuong
ung P=10%, P=50% va P=90. Trong bai bao nay
tac gia khong phan tich do nhay trong mo hinh
thuat todn di truyén, & day chon s6 lan sinh ra
t6i uu 12 100. Quén thé dugc chon 1a 100, Xéc
sudt tdi vu giao phoi la 0,75 va dot bién la 0,01.

2. Thuat toan di truyén

Thuat toan di truyén xudt phat tir khai niém
1y thuyét Darwin cua su ton tai thich hgp nhat va
dugc dua ra dau tién nam 1975 bdi John
Holland. Thuat todn di truyén la thu tuc tim
ki€m dua trén co s chon loc co hoc tu nhién va
céac di truyén tu nhién, tim ki€m 10i giai t6t nhat
tir tap hop cdc 10i gidi. Téng quat Thuat toan di
truyén c6 5 thanh phan co ban sau:

- Di truyén biéu thi cdc 10i giai clia bai toan;

- Theo hudéng tao ra quan thé ban diu ca cdc
1oi giai;

- Chiic nang danh gia toc do cac 1oi giai trong
cac gidi han thich hgp cua ching;

- Toan tir di truyén d6 bién doi két cau di
truyén clia con trong sudt qua trinh tai sinh;

- Céac gia tri cho cac tham s6 cua cic di
truyén.

Thuat todn di truyén duy tri quan thé ca céc
ca thé, P(t) cho s6 lan phat ra t. Mdi c4 thé biéu



thi kha nang 10i giai cla bai todn. Mdi cd thé
dugc udc lugng cho vai do luong cua thich hop
dé6. Vai céa thé trai qua su dich chuyén ngéu
nhién thanh cdc toan tir di truyén dang céc ca
thé méi. Pay c6 2 kiéu bién déi: Dot bién duoc
tao ra cac cd thé méi bing céch lam thay déi c4
thé don va giao phéi, tao ra cdc ca thé méi bing
cach t6 hop bo phan tir 2 ca thé, goi la con C(t)
duoc d4nh gid. Quan thé mdéi 12 miu duge tao
thanh bang cach lua chon nhiéu hon cdc c4 thé
thich hop tir quan thé cha me va quin thé con.
Sau vai lan phat ra, thuat toén hoi tu dén cd thé
tot nhat.

Mo hinh thuat todn di truyén duoc giai theo
cac budc sau:

- BuGc dau tién trong mo hinh thuét toan di
truyén 12 ma héa cdc thanh phan cta kha nang
101 gidi vao trong nhiém séc thé. Mdi nhiém sic
thé ma héa chubi nhi phan 0 hoic 1 biéu thi kha
nang 1oi giai bao gom cac thanh phan cua cic
bién ra quyét dinh (Genes), diéu d6 c6 thé st
dung danh gid ham muc tiéu;

- Uéc lugng ham thich hop: Quan thé ban
dau dugc phat ra, budc ti€p theo la udc lugng
cdc chudi, méi chudi 1a diu tién ma hoa va sau
d6 ban d6 mo ta pham vi cling nhu tap hop cac
gid tri sO cua cdc bién, trong nghién cdu nay
ham thich hgp duogc dat 1a Maximum dién nang
tir lwong xa qua tuabin;

- Sau khi udc lugng ham thich hogp, cac chubi
tot nhat s€ c6 xac suit sao chép cao hon cho lan
phat ra tiép theo. Theo huéng nay, cic 1oi giai
yé€u s€ bi khir va cac 1061 giai manh s€ nhan dugc
0 1an phat ra ké tiép;

- Giao phéi: Tir chiéu dai chubi 1a cao, d6
duoc gidi thiéu lua chon giao phdi dong nhat,
cic todn tlr trén cic thé Genes lua chon giao
phoi va moéi gene duoc xem xét trd lai cho giao
phoi hoic trao déi;

- Dot bién 1a qua trinh quan trong, cho phép
vat chat di truyén méi dugc gidi thiéu dén quan
thé. Trong nghién cttu ndy, su thay ddi todn tir
dot bién dong nhat dugc sir dung. Su thay déi dot

bién déng nhat cho phép thay déi gene bing cach
chi 18 luong, c6 thé khic xdc dinh hoic khong
xac dinh. Sau khi dot bién, trd lai ham thich hop
la uéc luong tim kiém cac gia tri toi uu cua cac
bién ra quyét dinh va qua trinh lap dén khi hé
thong thuc hién khong thay déi hodc t6t nhat.

CAu truc cta Thuét toan di truyén duoc minh
hoa nhu sau:

procedure Genetic Algorithms
begin
t<0;
initialize P(t);
evaluate P(t);
while (not termination condition) do
Begin
Recombine P(t) to yield C(t);
Mutation,
Evaluate C(t);
select P(t+1) from P(t) and C(t),
tet+1;
end
end

3. M6 hinh toan van hanh ho chita v6i muc
dich phat dién

Ham muc tiéu dugc chon la san lugng dién
nang ctia nha may thuy dién dat cuc dai ung véi
tri s0 muc nuGe van hanh & cac khoang thoi gian
trong nam cua ho chita 1am viéc doc lap.

Mo hinh toan tdt dinh xdc dinh ch€ d6 van
hanh t6i uu hd chita diéu ti€t nam ctia nha may
thuy dién cho nhu sau :

Ham muc tiéu

T . N o
E = [9817.H.Qdt="y 98154, 1.0 —~Max( D)
0 1

Cdc rang budc:

Vi =Vi+ Wi-W, (2)
[;izéTL—i—éHL—i—AHi 3)
Zni= IV, + V)2 @)
Zini = W, JTi] 5)
MNC < Z, < MNDBT (6)
Nmin < Ni < Ngh; (7
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Ngh=f,(H:) (8)
Omin,; < Qi < Omax, 9
Trong do :

E, = Dién lugng trung binh thoi doan i (kwh);
V.,, = Dung tich h6 cudi thoi doan i (hay dau
thoi doan i +1) (m’);

V, = Dung tich ho dau thoi doan i (m?);

W,,. = Tong luong nuéc ra khoi hd chita
trong thoi doan i (m’) ;

n = Hiéu suat trung binh cua tram thuy dién
trong thoi doan i.

H: = Cot nude phat dién trung binh trong
thoi doan i (m);

Zn = Muyc nuéc thugng luu trung binh
trong thoi doan i (m);

Zui-i= Muc nuéc ha luu trung binh trong
thoi doan i (m);

AH, = Cot nudc t6n tht trong thoi doan i;
MNC = Muc nuée chét (m);

MNDBT = Muc nuéc dang binh thuong (m);
N,,;, = Cong suat tdi thiéu clia tram thiy dién,

trong trudng hop hé chira diéu tiét nam thi day
la cong suat dam bao cua tram thuy dién (kw);

N, = Cong suét gi6i han tram thay dién
trong thoi doan dugc xac dinh tuong tng véi cac
kiéu Tuabin khic nhau (kw);

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

Q,.n;i = Luu luong t6i thiéu phu thuoc vao yéu
cau dam bao mic nudc ha luu trong thoi doan i
(m’/s) ;

Q,..; = Luu luong 16n nhat qua Tuabin trong
thoi doan i (m?/s);

t = Thoi gian tinh cta thoi doan i (h).

4. Mo ta cong tinh thuy dién A Vuong —
Tinh Quang Nam

Cong trinh thuy dién A Vuong xay dung trén hé
thong song Vu Gia Thu Bon, thuoc huyén Dong
Giang, tinh Quang Nam, Muc dich cta Cong trinh
thity dién A Vuong la tao nguon cung cap cho dién
Quoc gia véi cong suét lap dat 210MW, tao ngudn
cung cép nudc cho khu vuc ha du song Bung va
lam giam 1 cho ha luu song Vu Gia.

Bdng 1. Cdc thong s6 cong trinh thity dién A Vuong nhu sau

MO0 ta cdc thong s6 ho chita nudc A Vuong Gia tri Don vi
Ho chia
Muc nudc dang binh thuong (MNDBT) 380,0 M
Dung tich hitu ich 266,5 106m3
Muc nudc chét 340,0 m
Dung tich chét 77,07 106m3
Dién tich luu vuc 682 Km?2
Pap dang
Loai : Bé tong RCC
Cao trinh dinh dap 3834 m
Chiéu cao dap 16n nhat 80,0 m
Chiéu dai dinh dap 228,1 m
Dap tran
Loai : C6 cira van
Tiét dién ctra van tran (HXW) (17,5x14,0) m
S6 khoang tran 3 cai
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Mo ta cdc thong s6 ho chita nudc A Vuong Gia tri Don vi

Nha may Thuy dién

Luu lugng 16n nhét qua 1 t6 may 39,2 m
Loai Turbine Francis m
Cong sudt 1 t6 may 105 m

S6 t6 may 2 MW
Cot nudc tinh toan 300 m
Cot nudc 16n nhat 320 m
Cot nudc nho nhat 265 m

Vé6i dong chay dén 30 nam, tir nam 1978 dén
nam 2007, sau d6 dugc mo phong kéo dai bang
phuong phap Monte Carlo v6i ham phan phoi

Bdng 2. Luu lugng dong chdy dén theo tan sudt

xdc suat 1a dang ham phan bd déu, ta dugc két
qua luu lugng dong chay dén theo tan suat nhu

sau:

P

1

2

3

4

5

6

7

8

9

10

11

12

95%
90%
85%
80%
75%
70%
65%
60%
55%
50%
45%
40%
35%
30%
25%
20%
15%
10%

5%

17.07
19.62
22.51
25.18
27.89
30.50
33.01
35.75
38.41
41.27
43.83
46.48
49.04
51.85
54.40
57.05
59.68
62.54
65.23

11.49
13.15
14.77
16.26
17.88
19.45
21.06
22.75
24.33
25.98
27.53
29.12
30.72
32.34
34.03
35.73
37.40
38.98
40.46

9.14
10.28
11.49
12.65
13.75
14.98
16.11
17.28
18.49
19.74
20.92
22.15
23.36
24.55
25.69
26.87
28.08
29.24
30.43

7.88

9.04
10.19
11.40
12.50
13.66
14.74
15.84
17.11
18.25
19.46
20.56
21.60
22.84
24.02
25.10
26.24
27.39
28.50

10.03
11.79
13.59
15.46
17.23
19.00
20.86
22.61
24.37
26.30
28.03
29.73
31.62
33.45
35.26
37.02
38.76
40.50
42.16

10.30
12.54
14.72
16.78
18.98
21.13
23.27
25.40
27.62
29.78
32.05
34.22
36.44
38.52
40.47
42.64
44 .85
47.07
49.19

9.78
11.01
12.32
13.55
14.82
16.11
17.42
18.77
20.09
21.42
22.77
24.06
25.33
26.59
2791
29.19
30.46
31.67
32.92

11.71
13.98
16.31
18.52
20.91
23.04
25.26
27.53
29.80
32.12
34.35
36.71
38.91
41.20
43.51
46.01
48.31
50.54
52.82

14.29
17.70
21.12
24.27
28.04
3141
34.61
38.08
41.51
44.93
48.46
52.04
55.64
59.03
62.41
65.75
69.04
72.29
75.81

27.36
38.38
47.82
57.54
67.26
77.14
86.98
96.73
106.06
115.76
125.65
135.33
145.02
154.13
164.04
173.77
183.66
192.75
202.35

36.31
48.03
60.16
73.71
86.13
99.34
112.40
125.83
138.83
152.26
165.72
178.88
190.93
203.73
216.03
227.86
240.39
252.50
265.12

22.96
31.61
39.64
48.06
56.34
64.33
72.74
80.68
89.06
97.17
104.96
113.18
122.20
130.68
138.47
146.74
154.97
162.95
170.86

5. Két qua va thao luan
Vi day la bai todn van hanh, nén bai todn & day tinh cho 3 truong hgp dong chay dén véi nam
nudc it, nude trung binh va nam nhi€u nudc ing véi 3 tan suédt nhu sau P=90%, P=50% va P=10%.
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Bdng 3: Biéu doé muc nudc van hanh ho chita theo phuong phdp thudt todn di truyén (TTDT)

Muc nude ho cudi thing
Théng
1 2 3 4 5 6 7 8 9 10 11 12
P=90% z
(90%) | 345,36| 345,94|345,61|344,22| 343,70| 343,89 | 343,60| 343,51|343,36| 344,23| 344,75| 346,09
Q2 19.62| 13.15| 10.28| 9.04| 11.79| 12.54| 11.01| 13.98| 17.70| 38.38| 48.03| 31.61
V4
P=50% | (50%) |372,60| 363,37|357,79| 353,15| 349,66| 349,05 348,13| 346,33| 340,32| 354,69 377,13| 359,66
Q= 41.27| 2598 19.74| 18.25| 26.30| 29.78| 21.42| 32.12| 44.93| 115.76| 152.26| 97.17
V4
P=10% | (10%) | 371,38 | 366,42 |363,44|360,11| 359,06| 357,19 354,03| 350,35| 341,21| 354,48| 378,50| 363,42
Q> 62.54| 38.98| 29.24| 27.39| 40.50| 47.07| 31.67| 50.54| 72.29| 192.75| 252.50| 162.95
Bdng 4: Biéu do Luu luong qua Tua bin ting thdng ting vdi cdc tdn sudt
Thang 1 2 3 4 5 6 7 8 9 10 | 11 | 12
Qpd
P=90%) | 19.57|12.09 | 10.67 | 11.55 | 12.60 | 12.09 | 11.45 | 14.07 | 17.90 | 36.77 | 47.00 | 31.47
d
(pSSPO%) 78,4 | 55,18 | 33,95 | 29,36 | 33,78 | 31,14 | 23,33 | 35,69 | 55,95 | 784 784 784
d
(p81p0%) 78.4 | 56.01 | 51,39 | 49,45 | 56.54 | 66,84 | 51.91 | 70.07 | 78,40 | 78,84 | 78,84 | 784

- Theo phuong phdp Thudt todn di truyén, san luong dién ndng Maximum iing voi cdc tan sudt

nhu sau

Tdn sudt P=90%  thi Ep_,,,=421.74.10° Kwh

Tdn sudt P=50% thi Ep_,,=1104.40.10° Kwh

Tdn sudt P=10%  thi Ep_s,=1454.7.10° Kwh

- Trong nghién citu nay tdc gid chi mdi tiép cdn vé 1 gidi thudt mdi trong bai todn vdn hanh ho
chita ma chua di xdu phdn tich do nhay ciia cdc qud trinh giao phoi, dot bién.

6. Két luan

- D€ giai duoc bai todn nay theo phuong phap
toi uu truyén thong thudng thi ta phai biét duoc
quy dao ban dau; trong khi d6 phuong phdp
Thuat toan di truyén cho phép tim dugc 10i giai
t0i uu ma khong can quy dao ban dau.

Thuat to4n di truyén c6 uu diém 1a c6 thé
dang tim dugc két qua loi giai t6i wu khi ham
muc tiéu la phic tap, khong gian tim kiém 16i
giai rong va c6 thé khi giai cac bai todn 16n.

- Dé giai bai todn van hanh hé chda theo

Thuat todn di truyén thi ta phai dua cdc quan hé
xap xi nhu muc nudc thugng luu va dung tich ho
chita, luu lugng qua Tuabin va ton that, quan hé
Iuu Tuwong va muc nude ha luu, gitra hiéu suat véi
cot nuéc va luu luong vé ham giai tich, tuy
nhién khi dua vé ham giai tich s& gap nhiéu khé
khin va méc phai sai s6.

- Cong trinh A Vuong la 1 cong trinh thuy
dién 16n & mién trung do do6 viéc tim ra 1 Quy
trinh van hanh t6i vu 1a rat can thiét.
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Abstract
SEARCH RESERVOIR OPERATING POLICIES WITH PURPOSE HYDROELECTRIC
POWER PLANT BY GENETIC ALGORITHMS

To Thuy Nga

In this study, Genetic Algorithms model is developed for optimal operation policy reservoir
hydropower plant A Vuong. The objective for the optimal operation of the reservoir is to maximize
the annual energy. The decision variables are release for energy produced from the reservoir. The
results of operations will be based on three years with the typical frequency of P = 10%,
respectively, P = 50% and P = 90%. In this article the authors did not analyze the sensitivity of the
model Genetic Algorithms, the Genetic Algorithms model in selecting optimal population, optimal
crossover probability, optimal mutation probability and the optimal number of generations showed
the values of 100, 0.75, 0.01 and 100 respectively.
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