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Tém tit: Tai nguyén mede dang bi suy giam nghiém trong do bién doi khi hdu, sw khai thic qud
mike ciia con nguwoi. Dé dap vmg nhu cau phat trién kinh té xd hdi, nhu cau sir dung nueée ngay mot
gia tang trong twong lai can thiét phdi sir dung 10i wu tai nguyén nude. Dé sir dung tai nguyén nudéce
hiéu qua, doi véi cong trinh via cé nhiém vy cap nwée tudi vica phat dién, tinh todn phdn bé i uu
tai nguyén nude la viée rat can thiét, tir d6 dwa ra 1oi gidi cho bai toan quy hoach va quan 1y tai
nguyén nwée hiéu qua. Nghién ciru nay tdp trung vdo co sé Iy thuyét cho bai todn sir dung mé hinh
16i wu héa déng trong phdn bé tai nguyén nude. Két qua ciia nghién civu ndy la xdy dung co sé Iy
thuyét cho tudi va phat dién trong diéu kién ciia mot hé thong da ho chira va vmg dung & luu vue

song Lo — Gam — Chay.
Tir khéa: T6i wu hoa, phat dién, da hd chira.

1. GIOI THIEU CHUNG

Nhu cau nudc cang ngdy cang ting theo da
phat trién ciia nén céng nghiép, nong nghiép va
sy nang cao muc sdng cua con ngudi. Theo su
wéc tinh, binh quan trén toan thé giGi c6 chimg
khoang 40% luong nudc cung cp duoc sir dung
cho cong nghi€p, 50% cho ndng nghi¢p va 10%
cho sinh hoat (Chiras, 1991). Su phat trién cang
ngdy cang cao ciia nén cong nghiép trén toan thé
gi6i cang lam ting nhu cau vé nudc, dic biét ddi
v6i mot sb nganh san xuét nhu ché bién thuc
phém, dau mo, giéy, luyén kim, hoa chét..., chi
5 nganh san xudt nay da tiéu thu ngot 90% tong
lwong nude sir dung cho cong nghiép (Tran Duc
Vién, 1990). Theo M.I.Lvovits (1974), sy phat
trién trong san xuit nong nghiép nhu sy thim
canh tang vu va m¢ rong dién tich d4t canh tac
cling doi hoi mét lugng nudc ngay cang cao do
do trong tuong lai dong chdy c4d nam cua cac
con song trén toan thé gidi c6 thé giam di
khoang 700 km’/nim do tham canh ndng

! Khoa Kinh té va Qudn Iy, Truong Bai hoc Thiiy loi
? B¢ Nong nghiép va PTNT

7 Céng ty CP xdy dung va phat trién kinh doanh

* Lién hiép cac Hoi UNESCO Viét Nam

nghiép. Ngoai ra cac nhu cau vé nude sinh hoat,
nudc cho hoat dong thuong mai — du lich tang
nhiéu 14n so véi trude ddy cang lam ting ap luc
vé tai nguyén nudc. Bén canh d6, bién dbi khi
hau con duge biéu hién thong qua viéc tang
nhiét do, luvong mua, myuc nudc bién dang, tan
suét va tinh that thudng ciia cac hién tuong thoi
tiét cuc doan nhu néng nong va rét dam kéo dai,
han hén, bao, 1t Iyt... qua d6 gdy hang loat tac
dong bat loi dbi voi nén san xudt.

Trong nhiéu trudng hop, sy canh tranh sir
dung nudc va tranh chap loi ich vé nudc giira
cac nganh nghé phu thudc vao nuéc nhu ndng
nghiép, thuy sdn, phat di€n, thdm chi la ca du
lich ngay cang ting cao do tdc do ting dan sb,
cong nghi¢p va do thi hoa da gay ra nhirng thiét
hai vé tién cho nén kinh té, lam trim trong hoa
thém tinh hinh khoé khan tai cac dia phuong lién
quan (Roger Perman, 2003). Vi thé dé sir dung
tai nguyén nude hiéu qua, dap tmg nhu ciu cta
cac nganh kinh té khac nhau, tinh toan phan bo
nude dé sir dung tbi wu tai nguyén nudc theo
tiép can tdi da loi ich cua tai nguyén nudc mang
lai 13 viéc rat can thiét, tir 46 dwa ra 10i giai cho
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bai toan quy hoach va quan ly tai nguyén nudc
hiéu qua.

Mo hinh phéan b t6i vu hién nay thudng dugc
sir dung 14 mé hinh t6i vru hoa tinh va mé hinh téi
vu hoa dong. Trong d6 md hinh ti wu hoa tinh
c6 ddc diém la xac dinh lgi ich 16n nhét trong 1
giai doan nhét dinh, tam thoi bo qua yéu t thoi
gian. Trong khi 1am vi¢c vdi tai nguyén, nhu tai
nguyén nudc, thi can phai luu y tinh toan dén ca
yéu tb thoi gian do ngudn tai nguyén co han va
c6 xu hudng giam dan theo thoi gian. Vi vay, can
sir dung md hinh t6i wu hoa dong dé giai quyét
bai toan phan bd ngudn nudc.

Trang thai

:

}

2. PHUONG PHAP NGHIEN CUU

2.1. Giéi thiéu Iy thuyét bai toan t6i wu
héa dong

Mic du t6i wu hoéa dong hau hét duoc didn
td theo thuat ngtr cia mot day thoi gian,
nhung n6 ciing c6 thé du tinh tim ké hoach
nhu mot day cac giai doan trong mot qua
trinh kinh té. Trong trudng hop do6, tdi wu
dong ciing co thé xem nhu modt bai toan ra
quyét dinh nhiéu giai doan.

Dic trung nhiéu giai doan cta t6i wu héa
dong co thé duoc minh hoa béng mot so dd roi
rac don gidn nhu sau:

Giai doan

Trang thai 1 Trang thai 2

Trang thai 3

Trang thai 4

Hinh 1. So d6 cdc giai doan

Bai toan ¢ day 1a chon mot ddy cac cung ndi
nhau di tir trai sang phai, bat dau tai A (trang
thai ban dau) va két thuc tai I (trang thai két
thiic), sao cho tong cac gid tri cia cic cung
thanh phan 1a cuc tiéu. Day cic cung nhu viy s&
tao thinh mot quy dao t6i wu.

Nhu vay bat ké cac bién 1a roi rac hay lién
tuc, mot dang bai toan tbi quy hoach dong uu
don gian gdm céc thanh phan co ban sau day:

— Mot diém dau va 1 diém cudi d cho.

— Mot tap cac duong di (quy dao) chip nhan
dugc tir diém dau t6i diém cudi.

— Mot tap céc gia tri cia duong di (quy dao)

ding 1am céc chi s6 danh gia két qua thyc hién
(chi phi, loi nhuan,...) gin vé6i cac dudng di
khéc nhau.

— Mot muc tiéu duoc chi dinh: cuc dai hodc
cuc tiéu gia tri cua dudng di, bang cach lwa
chon duong di (quy dao) tdi uu

2.2. Thanh phin trong bai toan téi wu
h6a dong

2.2.1. Bién diéu khién

Trong 1y thuyét nay thi bai toan t6i wu héa
dong (TUHD) duogc dat ra dudi dang bai toan
diéu khién ti uu, & ddy c6 mot sd bién duge ding
lam cong cu tbi uu hoa do6 1a bién didu khién.
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Bién diéu khién c6 hai tinh chat co ban:

- Thr nhét, n6 13 bién ma chung ta c6 thé Iya
chon tu do theo ¥ minh.

- Thtr hai, bién diéu khién c6 anh huong dén
bién trang thai tai mdi giai doan ciia qua trinh.

Vi du trong bai toan xa hdi mudn tdi da hoa
téng loi ich nhian dugc tu viéc su dung tai
nguyén trong mot khodng thoi gian cho trudc
[0,T] (¢ day la thoi gian lién tuc). Néu trit luong
cudi khong bi giéi han, thi bai toan tdi vu hoa
dong s€ ¢ dudi dang sau:

Ham gia tri myc tiéu cuc dai:
T

[ UEyerar

0
Vi rang budc Z—f =—E(1)

va S(0)=S, S(T) tudo (S,,T cho trudc)

O mo hinh don gian nay, chi c6 bién diéu
khién E duoc dua vao trong ham muc tiéu cua
md hinh. Bién trang thai S ctia kho tai nguyén
phu thudc vao bién diéu khién E.

Két qua quan trong nhat trong 1y thuyét
diéu khién t6i vu 13 diéu kién can cip mot cho
101 gidi cua bai toan, dugc goi 1a nguyén ly
cuc dai, hay con dugc goi la nguyén ly
Pontryagin. Nguyén 1y cuc dai dugc phat biéu
trén khai niém ham toan tw Hamilton va bién
hiép trang thai.

2.2.2. Bién trang thdi va ham Hamilton

C6 3 loai bién trinh bay trong bai toan: t (thoi
gian), y (trang thai), u (diéu khién). Trong khi
giai bai toan con xuét hién thém mot loai bién
khac, d6 1a bién trang thai A. Bién trang thai gin
gibng nhan tir Lagrange, va vi viy vé& ban chét
nd dong vai tro “gia bong” dé danh gid tam
quan trong ctia bién trang thai d6i voi muc tiéu
cuc dai. Cac bién y, u, A cO thé léy cac gia tri
khéc nhau tai cac thoi diém khac nhau.

Bién trang thai dugc dua vao bai toan diéu
khién t6i vu thong qua ham Hamilton, c6 vai trd
ndi bat trong khi giai. Him Hamilton (ky hiéu 1a
H) duoc biéu dién nhu sau:

H(t, y,u,A) = A(OF(E, y,u) + A0 f (&, y,u)

H 12 ham cua bdn ddi sb: y, t, u, A. Trong
d6 4, 1a mot hing s6 khong am, ciing chua
xac dinh. Tuy nhién trén thyc té tinh hudng 4,
bang 0 xay ra chi trong nhimng hoan canh bat
thuong nao d6 ma 101 giai cua bai toan thuc su
doc lap v6i ham 1y tich phan F, nghia 1a ham
F khong c6 anh huong gi dbi véi quéa trinh
giai. Hau hét cac bai toan gip trong kinh té
hoc la nhiing bai toan ma ham F c6 anh
huong, do d6 cac nha kinh té gia thiét 4, >0,
rdi chuan héa no bang 1.

2.3. Ham muc tiéu phat dién

Cong suit cua tram thuy dién xac dinh theo
cong thirc:

N=9,81.1.Q.H (1)

Trong cong thirc (1) Iuu lugng Q va cot nude
H da trir di moi ton that vé luu lwong va cot
nude. Mit khac dé thé hién ton thit qua may
moc thiét bi trong cong thirc con c6 hé sb 1. Hé
$6 n duoc goi 1a hi¢u suét cua tram thuy dién
(hodc hiéu suit phat dién. Hiéu suit bao gid
cling nho hon 1 va bang: 1= Nmt. N Nera~ (2)

Trong d6: nyw: Hiéu suat turbine

Nms: Hiéu suat may phat

Nea: Hiéu sudt truyén dong

Néu turbine va may phat ndi truc tiép (lién
tuc) thi Nea= 1

Cong thuc (1) c6 thé viét dudi dang:

N=K.Q.H 3)

Trong do: K =9,81%n

Thong thuong khi tinh todn thuy nang, chua
chon duoc thiét bi, nén chua xac dinh duge n
mdt cach cu thé (vi 1= f{Q,H), ma Q va H luén
thay dditrong qua trinh van hanh).

Dién lugng E cua tram thuy dién 1a dién
luong thuc té ma tram thuy dién phat ra dau
thanh cai may phat. Tri sb nay phu thudc vio
cong suit va thoi gian lam viéc cua tram. Dang
chung dé tinh dién lugng cua tram 1a:
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b
0

Trong do6 t: thoi gian ma tram lam viéc vdi
cong suat N; n: SO thoi doan lam viée

Khi d6, ham muc tiéu cho phat dién s€ dugc
tinh theo cong thuc sau:

Loi ich phat dién (Bya) = E*Paign )

Trong d6 E 1a san lugng dién tao ra; P la Gia
1 kWh dién. Trong truong hop ndy, bai béo coi
loi ich phat dién la gid tri ma vi¢c phat dién tao
ra do sir dung nude tir hé théng séng Lo — Gam

W/
U, = [ (AW +B)dw (j=1,2,3 1a cac kénh tu6i xét trong 1 théng).
0

U, :lAsz +BW,
Hay 2

Trong d6: A 1a hé s6 goc cuia duong cau thang

— Chay, tam thoi khong xem xét dén chi phi san
xudt cua viéc phat dién.

2.4. Ham muc tiéu cho tuéi

Loi ich tudi s& 1a tong lgi ich tudi cua
12 thang trong ndm cua tung nadm. Loi ich
tudi cua tung thang s€ dugc tinh ra tu
duong cau riéng cua mdi thang tai mdi
kénh. Phan dién tich dudi dudng cau chinh
la loi ich cua tuoi.

Loi ich cua nudc tudi cua 1 kénh trong 1
thang s& la:

(6)

(7)

B 12 hé s6 chan cia duong cau thang
W 1a tong lwong nude sir dung dé tudi cho thang do

Tong Loi ich tir nuwdc tudi mdi thang s& 1a
téng loi ich cua nudce tudi cua cac kénh cong lai
(cong thirc 8) va Tong loi ich tir nudec mdi nim
1a tong lgi ich nudc tudi tir mdi thang (cong
thirc 9):

U= ZUj (8)

U=2XU; — Max 9)

Trong d6: j 1a kénh tudi; 1 1a céc thang
trong nam

2.5. Cac rang budc

(i) Rang budc vé can bang nudc trong hd chira:

S,.~S,=OF,~BH, ~d,

Trong do6: n 1a thoi doan tinh toan (thang); S
14 dung tich trit trong hd; QF 1a lwong nudc dén;
BH 1a lugng nudc bdc hoi; d 1a luong nude xa
trong thoi doan tinh todn do.
bién  dbi

Hodc c6 cong thac sau:
oS
ar F,—BH —d,

Trong do:

S 14 trit lwong nude trong hd (don vi triéu m’)

QFy 1a dong nuéc chay dén hd theo thoi gian
(don vi triéu nr’)

BH, 1 lugng nuéc bdc hoi theo thoi gian
(don vi triéu m’)

d 1a lugng nudce xa ra theo thoi gian (don vi
triéu m’)

Véi dién thi d

 1a lugng nude chay qua

tuabin

V61 ndng nghi¢p thi d,, s€ la luong tudi +
x4 thira.

Vi s6 liéu cung cép giita cac yéu td dau vao
tuan theo cac khoang thoi gian 1a cac thang nén
chuyén phuong trinh rang budc tir phurong trinh
vi phan sang phuong trinh sai phan véi Ar =1:

B s, S, = OF,~BH, ~d,

Ot

(ii) Rang budc vé gidi han dung tich hd chira

St < Spmaxt

Trong d6: Smax 13 dung tich 16n nhat cua hd
chua tai thoi doan t; S; 1a dung tich hd chua tai
thoi doan t
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(iii) Rang budc vé cao trinh muc nude tai hd

H¢ > Hnine

Trong d6: Humin 12 cao trinh muc nuéc tdi
thiéu cua hd tai thoi doan tinh toan t; Hy 1a cao
trinh muc nudc cia hd tai thoi doan tinh toan t

(iv) Rang budc vé luu lwgng nude dam bao
cung cép tudi ndng nghiép

Qxa = Quuoi

Trong d6: Qx; 1a luu lwgng xa tir hé thong
hdé chira; Quei 14 lwu lwgng nuée tudi cho
nong nghiép.

3. KET QUA TINH TOAN

Str dung t6i uu hda dong cho bai toan phan
b6 tdi uu hoa loi cta nude cho cac nganh,
nghién ctru dién hinh ¢ luu vuc séng Lo —
Gam — Chay.

Ung dung mé hinh tdi wu héa dong cho bai
toan phan bd nudc:

B =de + U

Trong d6: B 14 tong loi ich tir viéc cap nudc

Bpq 1a 1gi ich tir viéc phat dién

U 1a loi ich tudi cho san xuit nong nghiép

Ap dung phian mém lingo vao tinh toan thu
duogc két qua:

. Téng loi ich mot nam thu duoc do nudc
dem lai 13: 994.195,7 triéu dong

e Loi ich cua néng nghi¢p la: 403.658,8
tridu dong

e Loiich cta phat dién 1a: 590.536,9 triéu dong.

Dé dap mg duwoc ham muc tiéu trén, cac hd
Thac Ba va Tuyén Quang cin xa nudc theo
lugng nudce nhu sau:

Bang 1. Tong hop két qua xa nwéc timg thang ciia 2 hé Thac Ba va Tuyén Quang

Théng 7 HO TUYEN QUANG 7 HO THAC BA
Tong luong xa Tuoi Xa thira Tong luong xa Tuoi Xa thira
1 1329,846 0,55 1329,296 535,258 0,496 534,762
2 1348,187 18,891 1329,296 557,218 22,456 534,762
3 899,0083 12,811 886,1973 371,839 15,229 356,61
4 903,5773 17,38 886,1973 377,27 20,66 356,61
5 903,3913 17,194 886,1973 377,089 20,439 356,65
6 454,969 11,871 443,098 188,89 10,155 178,735
7 495,051 51,953 443,098 223,18 44,445 178,735
8 491,919 48,821 443,098 220,311 41,776 178,535
9 465,811 22,713 443,098 197,666 19,431 178,235
10 887,9433 1,746 886,1973 358,225 1,575 356,65
11 1330,187 0,891 1329,296 535,565 0,803 534,762
12 1330,488 1,192 1329,296 535,836 1,074 534,762
TONG 10840,38 206,013 10634,3652 4478,347 198,539 4279,808
Bang 2. Tong hop két qua xa nwée tai mbi thang & cac khu twoi
do 2 hd cung cip tir thang 1 dén thang 6
, Mikrc nrée twdi cho tirng khu & mdi thang
KHU TUOI
Thang 1 Thang 2 Thang 3 Thang 4 Thang 5 Thang 6
SONG G4 0,344 6,53 4,429 6,0087 5,944 5,18
GAM G5 0,101 6,611 4,483 6,082 6,017 3,474
G6 0,105 5,75 3,899 5,29 5,233 3,217
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, Mikc nrée twdi cho tirng khu & méi thang
KHU TUOI
Thang 1 Thang 2 Thang 3 Thang 4 Thang 5 Thang 6
SONG C3 0,322 6,052 4,104 5,568 5,509 3,039
7 4
CHAY C 0,122 10,629 7,208 9,779 9,674 4,652
C5 0,052 5,775 3,917 5,313 5,256 2,464
L1 0,739 0,877 0,595 0,807 0,733 2,335
L2 0,364 3,616 2,452 3,327 3,291 3,965
L3 0,467 5,611 3,805 5,162 5,107 4,98
L4 0,376 16,107 10,923 14,818 14,659 8,445
A A L5 0,124 3,143 2,131 2,891 2,86 1,881
SONG LO
L6 0,089 5,75 3,899 5,29 5,233 2,032
L7 0,053 5,738 3,892 5,279 5,223 2,511
L8 0,133 7,604 5,157 6,996 6,921 3,202
L9 0,053 3,321 2,252 3,055 3,022 1,061
L10 0,042 5,346 3,625 4,918 4,865 1,867
Bang 3. Tong hop két qua xa nwée tai mdi thang & cac khu tuoi
do 2 hd cung cép tir thang 7 dén thang 12
. Mikrc nrée twéi cho tirng khu & mdi than
KHU TUOIL e LAne
Théng 7 Théng 8 Théng 9 Théang 10 | Thang 11 | Thang 12
A G4 22,67 21,303 9,911 1,092 0,557 0,746
SONG
GAM G5 15,204 14,287 6,647 0,321 0,164 0,219
G6 14,079 13,231 6,155 0,333 0,17 0,227
A C3 13,301 12,499 5,815 1,022 0,521 0,697
SONG
. C4 20,259 19,132 8,901 0,388 0,198 0,265
CHAY
C5 10,785 10,135 4,715 0,165 0,084 0,112
L1 10,217 9,601 4,467 2,348 1,198 1,603
L2 17,353 16,307 7,586 1,156 0,59 0,789
L3 21,792 20,479 9,527 1,484 0,757 1,013
L4 36,959 34,731 16,158 1,195 0,609 0,816
A A L5 8,232 7,736 3,599 0,393 0,201 0,268
SONG LO
L6 8,891 8,355 3,887 0,284 0,145 0,194
L7 10,987 10,325 4,803 0,17 0,087 0,116
L8 14,014 13,169 6,126 0,422 0,215 0,288
L9 4,645 4,365 2,031 0,17 0,087 0,116
L10 8,17 7,6758 3,572 0,133 0,068 0,091
4. KET LUAN chira & mién Bic c¢6 nhiém vu chinh 1 tudi

Ap dung bai toan t6i vu hoa dong vao bai
todn phan bo nudc gitta cac nganh la mot
hudéng di méi, nhat 1a trong dicu kién cac ho

16

va cung cdp nudc cho ndéng nghiép, phat

dién. Pac diém chinh cua nghién ctu 1a budc

dau xdy dung nén mé hinh toi vu héa dong
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cho van dé phan bd nuée dé xac dinh dwge  loi ich udce tinh dat duge qua mdi nim trong
duong ting trudng cua tong loi ich va gia tri  thoi ki ké hoach.
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Abstract
THEORY OF DYNAMIC OPTIMIZATION AND MODEL APPLY FOR IRRIGATION,
HYDROPOWER OPERATION SYSTEM

Water resources are reduced in weight due to climate change, human overexploitation. To meet the
needs of socio-economic development, the increasing demand for water in the future needs to make
optimal use of water resources. To use the water effect, for the media with the task with the level of
the water, and the power of, the powerpoint of the feature, the resource water is the very need, from
that is give up the solution for the math planning and effects water resource management. This is a
study of center to the basic theory for the worksheet using the Optimization of the model in the state
of plug-in. The result of this NC is to build the basis of persuasion and power generation in terms of
a multi-reservoir system and application in the Lo - Gam - Chay river basin.

Keywords: Dynamic optimization, power generation, multi-reservoir.
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