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Tom tat:

Diéu d6 cong suat phat trong hé thong dién dudc diéu chinh theo ngudn nhiét dién va thuy dién la
mdt ham da muc tiéu dua trén Igi ich tong thé, khi xét dén cac tham s& nhu chi phi tiéu hao nhién
liéu, lugng khi thai 6 nhiém, cuc tiéu lugng nudc tran... Bai bdo dé xudt mo hinh didu dé da muc
tiéu, str dung phuong phép t6i tu héa ham s phat hon hap, dé chuyén thanh bai todn t&i uu hda
khéng rang budc, dong thai sir dung ma tran Hessian cai ti€n phucong phap can t6i uu, khac phuc
van dé giam bdt hé sb thay thé. Thong qua viéc tinh toan mot hé théng dién gém bon thay dién bac
thang (3 cép) va ba nha may nhiét dién, cac két qua téi uu hda dudc xac dinh dé kiém chirng dd tin
cay va hiéu qua tiét kiém cda thuat toan nay.

T khoa:

Piéu dd phat dién tiét kiém, thay dién béc thang, phuong phap ndi diém, phucng phap ngoai diém,
ly thuy&t ham phat hon hop.

Abstract:

The power generation dispatch in the power system regulated according to thermal and hydropower
sources, is a multi-purpose function based on overall benefits, taking into account parameters such
as fuel consumption costs and pollution emissions, minimum amount of overflow, etc. The paper
provides an unbounded optimization problem which is modified from the method of optimizing mixed
penalties based on combined multi-objective moderation model using Hessian matrix, to improve
method and the selection reduction coefficients is solved. An electrical system consisting of four
cascaded hydropower plants (3 levels) and three thermal power plants were simulated, the
optimization results are determined to test the reliability and cost-effectiveness of this algorithm.

Keywords:

Energy-saving generation sheduling, cascaded hydropower stations, interior point method, externior
point method, mixed penalty function method.

1. GIOI THIEU cap dién cho xa hoi cua hé théng thuy va
Vian dé ti vu lién hop diéu do phét gitra  nhiét dién. Hoc gia Phap Ricard la mot
hé théng thuy - nhiét dién xuat hién di  trong nhitng hoc gia dau tién trén thé gioi
kém véi cuc dién cua su ddng thoi cung  quan tdm dén van hanh kinh té cia hé
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théng thay - nhiét dién [1]. Trén co so
nghién ctu vé van dé nay, lan dau tién
vao nam 1940, 6ng dé xuit mé hinh toan
hoc chat ché cua van dé ti vu lién hop
diéu do trong van hanh kinh té h¢ théng
thay dién va nhiét dién, tré thanh mot mo
hinh khoa hoc dau tién vé kinh té hé
thdng thay - nhiét dién trén thé gisi. Ké tur
d6, van dé t6i wu lién hop diéu do gitra hé
thdng dién thay - nhiét dién da bat dau thu
hat sy chi y cua thé gisi, cac phuong
trinh t6i wu lién hop cho thiy - nhiét dya
trén todn hoc cb dién da dugc nghién ctu
rong rdi. Cho dén nay, clng voi su phét
trién nhanh chéng cua ly thuyét toan hoc
hién dai va sy xuat hién cua nhiéu md
hinh téi wvu héa méi ma van dé nay tro
thanh chu dé nghién ciru ndng cua cac hoc
gia trong va ngoai nudc.

Téi wu diéu do hé thong thiy - nhiét khi
xét dén thuy dién bac thang l1a mot van dé
t6i wu da muc tiéu phic tap, nhiéu hang
s6, phi 16i, phi tuyén, nhiéu thoi doan va
thoi gian tré. Déi voi linh vuc t6i wu hd
chira, bén canh ly thuyét hé théng va k¥
thuat may tinh khdng nging phat trién,
cac md hinh méi va phuong phap tinh
toan méi ciing khong ngung xuat hién,
phuong phap thuong ding gém hai loai
I6n. Mot 1a phuong phap t6i wu truyén
thong, bao gom phuong phép quy hoach
tuyén tinh, quy hoach dong, phuong phap
phong doan, phuong phap dang suét gia
tang, phuong phdp nhan tir Lagrange,
[2]... Phuong phap truyén théng ddi véi
ham sé muc tiéu va nghiém xuat phat co
yéu cau chat chg, do dé trong xu ly bai
toan téi wu didu do tiét kiém hé thdong
thay - nhiét dién dé gap phai nghiém cuc
bo. Hai 1a phuong phap hién dai, bao
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gom: phwong phap quy hoach ngau nhién,
phuong phap ndi diém, phuong phap di
truyén, phuong phap mé phong luyén
kim, phuong phap mang than kinh nhan
tao, phuong phap quy hoach mo...

Thay dién bac thang trong téi vu diéu do
tiét kiém hé thong thay nhiét thudc vé van
dé tbi wu t6 hop nhiéu giai doan, phi
tuyén, rang budc chit ch&. Rang bugc nay
phtic tap, ton tai dang thuc va bat dang
thire diéu kién rang budc. Vi vay, bai bao
gi¢i thiéu phuong phap hon hop ham
phat, két hop cac uu diém cua phuong
phép noi diém va ngoai diém, dung dé
giai bai toan téi vu diéu d6 hé théng thay
- nhiét khi xét dén thuy dién bac thang.

2. PIEU DO PHAT DPIEN TIET KIEM HE
THONG THUY- NHIET BIEN

2.1. Pac tinh ngau hop thay lwe
cua thay dién bac thang

Cong suat phat mdi cdp nha may thay
dién khdng chi phu thudc yéu té ban than
dung tich hod chira, dic tinh may phét,
lugng nudc ty nhién dén ma con c6 quan
hé mat thiét voi lugng nudce tran va luu
lwong nude phat dién cua thuy dién cap
trén. Ciing c6 thé nodi, giira cac thay dién
bac thang ton tai dic tinh thuy luc ngau
hop vé khéng gian va thoi gian (hinh 1).

Thuy dign béc

ll|(f}l thang ciip 1 lq:(l}

Q1) r 31

¥s(t-1)

Qs (t-1) .
Thuy dién cap 3

Q;ml J‘.u{t}

Hinh 1. Lién hé thuy lwc thay dién bac thang
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Trong d6: gi(t) 1a nuéc ty nhién dén ho
chua; Qi(t) 1a Iuu lugng nudc phat dign
(m%/s); yi(t) 1a lugng nuéc tran; T 13 thoi
gian dong chay tir thuy dién cip trén
xudng cap dudi, tic 1a thoi gian tré dong
chay.

2.2. T6i wu diéu do tiét kiém thay dién
bac thang

Gitta luu vuc cdc thuy dién bac thang
khong chi ton tai quan hé vé thay lec ma
con ¢6 quan hé vé dién luc, dong thoi cac
thuy dién bac thang con phai dam nhan va
phdi hop Vvéi cac phuong dién khac vé st
dung nudc nhu: thuy loi, tudi tiéu, phong
chéng 1i lut, san xuat nuéc sinh hoat...
Trong téi wu diéu do, cac quan hé nay
dugc thé hién bang cac diéu kién rang
budc nhu: can bang lugng nudc, Yeu ciu
cong suat phat, gigi han muc tich nuéc,
han ché luu lwong nudc phéat dién, rang
bugc déc (rang budc toe do tang, giam
cong suat phat té may nhiét dién trong noi
chu ki diéu do), luong khi thai & nhiém...
[3].

2.2.1. Rang buéc cén bang lwong nuwoc

Vii=Viia+ @ — Qi — Vi)
Ruk (1)
+Z (Qk,t—z‘ki + yk,t—‘rkI )
k1

Trong do: iy, Vitv lan luot 1a lrong nudc
ty nhién dén va nudc tran caa thay dién i
tai thoi doan diéu do t; 7, 1a thoi gian tré
dong chay gitra thuy dién k va i; Ry la tap
hop cac thuy dién thugng lIuu cé lién hé
nudce truc tiép vai thay dién i.

2.2.2. Rang buéc lwong tich nwéc ho
chdra va Iwu Ivvong nwéce phat dién

V, <V, <V, )

it -

Q <

1 <Q, )

Trong d6: V., Vi la dung tich cyc tiéu va
cuc dai ho chira thuy dién i; Q Q,la Iuu
lwong nude phat dién cyc tiéu va cuc dai
t6 may thiy dién i.

2.2.3. Rang buéc céng suét phat

R<PR,<R (4)
Trong d6: P, P 1a cong suat phat cuc tiéu

va cuc dai caa to may .

Cong suat phat to may thay dién i phu
thudc vao dung tich ho chira va luu luong
nudce phat dién, dugc tinh theo céng thuc:

C1| it + C2|Q| t + C3|V| th t
+C4iVi,t + CSiQi,t + C6i

(%)

Trong d6: Cij, Cai, Csi, Cai, Csj, Csi l& CAC hé
s6 dic trung cho sy chuyén héa nuéc -
dién.

Piéu do toi wu giita cac thuy dién bac
thang thong thuong lwa chon téng lwong
phat dién cyc dai, lugng tich nuéc hod
chia cuc dai, lugng nudc tiéu hao cuc
tiéu, lwong nudc tran cyc tiéu lam muc
tiéu toi wu. Trong t6i wu tiét Kiém va bao
vé moi truong, lva chon lugng nudc tran
cuc tiéu 1am muc tiéu téi wu, duoc biéu
thi nhu sau:

T 4

min f = ZZ i Tt Qig e i, (6)

t=1 i=1

_Qi, VI t>

2.3. Khao sét thay dién bac thang toi
wu didu db tiét kiem hé théng thay -
nhiét dién

Thoéng thuong, chi phi san xuit va van
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hanh caa nhiét dién bao gom chi phi nhién
liéu, chi phi van hanh, khau hao thiét bi,
chi phi tra lwong... Trong d6, chi phi
nhién liéu 14 anh huéng nhat dén viéc san
Xuit dién ning. Do d6 ham sb muc tiéu
thong thuong dugc chon 1 cuc tiéu chi
phi nhién liéu cua hé théng dién khao sét.
Dic tinh tiéu hao nhién liéu t6 may nhiét
dién duoc tinh boi cong thac sau:

T 3
f,(P,) = Z:Z:(aJ +b,P, +¢,P7)*u;,

-1 j=1

-

(7)
Trong do:

T la chu ki diéu d¢; Pj; 1a cong suat phat
t6 may nhiét dién; aj, by, ¢ 1a cac h¢ sb
dic tinh tiéu hao nhién liéu t6 may phat
nhiét dién; uj la bién s6 chi trang thai cia
t6 may phét i tai thoi doan t; uj, = 1 hoic
Uj = 0 tuong ung khi t6 miy dang van
hanh hoac dung may.

Trong qué trinh van hanh, cadc nha may
nhiét dién sinh ra chat thai 6 nhidm, chu
yéu bao gom: khi SO,, CO,, céc loai khi
NOy va bui ban. Trong khudn kho bai bao
chi khao sat lugng khi 6 nhiém phat thai
SO,, CO; va NOy. Lugng khi phat thai
nhiét dién dugc biéu thi nhu sau:

T 3
f (Pj,t)zzz(aj + 5, Jf+7/j|:’ji)
=1 -1

(8)
Trong d6: a;, fj, y; 14 cac hé sb dic trung
cho ham phat thai khi 6 nhiém cuaa nhiét
dién.

Cac t6 may nhiét dién phai thoa man céc
diéu kién rang budc riéng nhu: gidi han
cdng suat phét, rang budc déc. Ngoai ra
con phai thoa man cac rang budc hé théng
khi lién hop diéu do voi cac thuy dién
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(can bing cdng suat, du phong cong suat
phét hé thong) [4].

2.3.1. Rang buéc céng suét phat
u.B <P, <u; P

=

9)

Trong do: P,, P, la cong suat phat cuc

tiéu va cuc dai cua to may j.

Néu uj; = 0 thi, ta c6: 0<P, <0, lay
cOng suat phat to may 1a 0, tic Pj; = 0.
Néu uj¢ = 1 thi, tacé: P, <P, <P,.

2.3.2. Rang buéc déc

P <lu, P —U; 4P| <P (10)
Trong do: PJ”p, de°"“” ld han ché téc do

tang va giam cong suat phét to may nhiét
dién trong mot thoi doan didu do.

2.3.3. Rang buéc can bang coéng suat
hé théng

Trong moi thoi doan diéu do, tong cong
suat phat cua céac thuy dién phai can bang
cong suat yéu cau phu tai, tic 1a:

(11)
Trong d6: P°la cong suat phu tai yéu

cau.
2.3.4. Rang buéc dw phong hé théng

P>PR

-0l
.Mw

I
JiN

) + (12)

° +R,

4
Y

[ J

Trong d6: R, la cbng suat du phong hé
thdng yéu cau tai thoi doan diéu do t.

Quy nap lai, khao sat thuy dién bac thang
trong md hinh téi vu diéu do tiét kiém hé
thdng thuy - nhiét dién, ham muc tiéu la:
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T 3

min f,(X) = ZZ(aJ +b;P; +CJPJZI)
t=1 j=1

_ T 3 )

min f,(x) = (a;+ BB+ 7P
t=1 j=1

(13)

4
min f,(x) = ZZ i Tt Qig e HYins

t=1 i=1

_Qi, _Vi,t)

2.4. Chuyén déi quy mé chién lwoc
dieu do tiet kiém hé thong thay - nhiét
dién

Can ctr vao 3 ham sé muc tiéu cua cong
thie (13), ta duoc ham sé muc tiéu do
thoa man, trong d6 x 1a vector quyét sach,
Xp[fa(¥)] 12 ham s6 muc tiéu do théa man;
fo-vaf," (n = 1,2,3) phan biét 1a gia tri cuc
tiéu ham muc tiéu, gia tri 16n nhat ma
bién quyét sach co thé nhan duoc.

X p [fl (X)] = [fl_ - f1 (X)]/ [fl_ - f1+]
X, [f, (01 =[f; - £, CQVIF, - ;]
X, [f (01 = [fs - £ (VI - 5]

Tur cdng thiure trén, kich thudéc ham muc
tiéu dugc chuyén hoa thanh gia tri nam
gitra khoang (0,1) cua gia tri do thoa man,
néu X,[fa(x)] cang tiém can véi 1 thi cang
thoa man yéu cau cua quyét sach. Ham s
phu sau khi chuyén hoa la X,[f(x)] 6 thé
cau thanh ham s6 muyc tiéu thdng nhat nhu
sau:

(14)

fp(x):i @, X, [f, ()] (15)

Trong cong thac (15), ®,(n=1,2,3), thoa

man: s, —

n=1

1. O, tuy thuoc vao muc do

quan trong cua ham muc tiéu phu ma khéac
nhau. Dya vao phuong phap xir Iy ham s

da muc tiéu va da quy tic tdi uu & trén, co
thé thanh 1ap md hinh toan hoc diéu do
tiét kiém hé théng thay - nhiét dién nhiéu
rang budc, bao ham thuay dién bac thang.

3. PHWONG PHAP TOI WU DUA VAO
NOI - NGOAI BIEM HAM SO PHAT [5,6]
3.1. Nguyén ly cor ban cua phwong
phap ham phat hén hep

Phuong phap ham phat hdn hop két hop
gitta phwong phap ndi diém va phuong
phap ngoai diém, giai ddng thoi cac dang
thic va bat dang thic rang budc téi uu,
phu hop giai bai toan ti wu da muc tiéu
va da rang budc cta bai viét nay, nguyén
ly nhu sau:

Gia thiét ham s6 muc tiéu 1a: min f (X)

X eR"

Diéu kién rang budc:

{gu(x*) <0(u=1,2,....m> (16)

h,(X") =0(v=1,2,...,p<n)

Cén cu vao y tuéng co ban cua phuong
phap hdn hop, ham sé muc tiéu méi cua
ham phat do 2 bd phan ciu thanh, mot bo
phan tuong (ng véi dang thirc rang bugc
va bo phan con lai twong tng vai bat ding
thic rang budc. Ham phat hon hop théng
thuong duoc biéu dat nhu sau:

POI%9 M©)=F(X) + r®
Z-;‘ 9,(X)

+M<k>{2[g (X )] +Z[h\/(x )] }

uel,

(17

Trong do:

r® Z

u=1 gu

Ia hang s tro ngai;
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22 [9.X)] |14 hang
r(k)z L M Just
u=1 g (X ) p 2
+2[h(x)]

sb phat, yéu té phat c6 thé lua chon dua
theo phuong phéap noi diém, dira theo kinh

nghiém, thuong chon M®=1/+/r® .
LAy hang s6 phat duing théng nhét r® biéu
thi, khi d6 ham sb phat hdn hop la:

r® Z

U(X)
{uez[g (X )] +Z[m(x )] }

r(o) > r(l) >r(k) > r(k+1) > > 0

P(X,r*)=Ff(X) - (18)

ma limr® =0

k—o0

1, ={ilg, X*¥)<0,i=12,..,m}
1, ={i|g,(X*)>0,i=12,...,m}

Phuong phap hon hop va phwong phép
noi/ngoai diém nhu nhau, chung déu
thudc phuong phap cuc tiéu héa khéng
rang budc. Khi sir dung ham sb phat hdn
hop & trén, giai quyét né6 mang dic diém
cia phuong phap noi diém. Khi do,
nghiém xuat phat X© phai 1a noi diém,
ma r Iya chon dua theo phwong phap
noi diém, qua trinh lp ciing twong ty nhu
phuong phap noi diém.

3.2. Quéa trinh téi wu héa dwa trén
phwong phap ham phat hén hop

Buéc 1: Chon yéu t6 phat bat dau r® > 0,
¢ > 2, d6 chinh x&c cho phép ¢ > 0;

Buéc 2: Chon didm bat dau X©, thoa man
h,(X®)#0,9,(X)<0;

Budée 3: Goi k = 1, 1ay X*P 1a diém bit
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dau, giai quyét vin dé tbi vu khong rang

buoc min f(X), gia sir nghiem 1a X® =
XeR"

X (),

Buéc 4: St dung diém cyc tiéu gan ding
vira biét dé tién hanh ngoai suy, dinh
nghia dudi diy miéu ta udc luong diém
cuc tiéu bac 1 va bac 2:

X = X®O 4 (X© - XDy / (e -1)
X =[ X% (c++fo) XEP 4 Je X1/

N(c-1)Nec -]

Néu g,(X)<0 thi chon méi X® =X, néu

khong thi loai bo X , tiép tuc qua trinh.

Buéc 5: Kiém tra tinh hoi ty, néu:

(k) 13 ’
. Egm m2ee0) |
= ) S€

(k) WX )]

thi xuat két qua X" = X®, qua trinh két
thic; néu khong chon r®? = r®yc, thay
k = k+1, tiép tuc chuyén budc 3.

4. DUA VAO PHUONG PHAP HAM
PHAT HON HQ'P CHUYEN HOA THANH
TOI YU KHONG RANG BUQC

Nhan t5 phat ban dau r® lya chon quéa
I6n, s€ lam gia tang s6 1an thay thé lap lai;
qua bé s& 1am cho ham s6 muc tiéu mai
c6 hinh thai xau, tham chi dan dén kho
hoi tu. Vi thé, bai bao dé xuat mot cai tién
phuong phap ham sé phat, tac 1a s dung
ham sé muc tiéu va diéu kién rang buoc
thanh 1ap ma tran Hessian, dong thoi dua
vao ma tran Hessian dé ciu tao ham sé
nhan tir Lagrange, iy van dé khic phuc
gid tri nhan té phat lua chon ban dau
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khong hop ly, dong thoi két hop phuong
phdp ngoai diém ham sb phat dé khoi
phuc nghiém lua chon bit dau phai nim
trong han ché pham vi kha thi. Sau do, lip
lai ham s6 muc tiéu ciu tao bao ham ma
tran Hessian, Iay n6 chuyén héa thanh
hinh thac ham sé muc tiéu caa ham s
phat hon hop.

Diéu kién rang budc cin ct vao hinh thirc
chuyén héa gu(X) < 0 (u = 1,2,..m) va
h(X)=0(v=1,2,..p<n).

e Thudc V& diéu kién rang budc gu(X*) >0

la: Vi, -V;>0;Q,-Q >0; R, ~P;>0;
Pj.t_Ej>0;ujt1P u]tpjtl"'Pdown >0 li=

e Thudc vé diéu kién rang budc hy(X") = 0
la:

Vi,t _Vi,t _Qi,t - yi,t) =0

Ruk
a7 (qi,t - Qi,t - yi,t) + z (Qk.t—rki + yk.t—rki) =0
k=1
i=234t=12,.,T

-1 (qi,t

Vi t _Vi,r

— - — . 4 3
Ui, = 0 hodc uj.1 = 0; SR+ P, R =0

=
e Thudc vé diéu kién rang budc gy (X") <
0 la: v, -V, <0; Q,-Q<0; R, —Pi<0;

P

j t-1" jt-1

<0;u, P, -

PJI _Q jthgt
Khi d6, ham sé phat caa phuong phap hon
hop dugc biéu thi nhu cong thic (18),
thanh 1ap ham sé nhan tir Lagrange cua
ma tran Hessian, ta duoc ham sb muc tiéu
mai (19):

-P*<0

TRUGNG PAI HOC BIEN LUC

Trong do: 4, va 4, la cac nhan tir Lagrange.

Dua theo phuong phap ham phat hon hop
cai tién ¢ trén (muc 4), luu dd thuat giai
cta md hinh tdi wu diéu d6 da muc tiéu
cua hé théng thuy - nhiét dién khi khao
sét thuy dién bac thang dugc miéu ta nhu

hinh 2.
"

| Nhip db thi phu tai ngay
v

F» | 24 thi doan

Nhap tham sé trang thai ngay cua thay dién
bac thang vlé nhiét dién
L]
‘ Lap md hinh toan hoc ‘

» |
7*‘

‘ Lya chon yéu té phat ban dau r,© ‘

T

Cho gié tri ban dau X© ‘

Phuong phap
Newton giai
min (X, r¥), X e R + Y
Liyk=1
l©) i
p 2 3 Str dung céc
A (k.l) \ <A 'y s X ¢
Lay X" 1a diém ban dau, giai bai gié tri cuc

toan t&i uu bao ham ma tran Hessian

tim nghiém cua min (X, r®) tiu gan ding

d4 biét, thyc

"® hién phép
— ngoai suy dé
X= w nang cao hiu
1/Ne-1 s Him kié
_ qua tim kiem,
X=[X® — (¢ + VX%V + ® e ginh cac
\/ﬁx(k)]/[(c - DHe - 1] udc lugng
bac 1 va bac 2

cua cac diém
cuc tiéu.

Loai bo X
X(k) _
X(r®)

r® z

uell

H[ p(X.r®) J=H[f(X)] -4H {

%H{ 13

9, (X )} (19)

i

S [0.00] DILYES]

uel,

Két thac

Hinh 2. Lwu dé thuat giai cia phu’o’ng phap
ham phat hén hop cai tién
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5. TiNH TOAN VA PHAN TiCH KET QUA

Lya chon hé théng gom 4 nha may thuy
dién bac thang va 3 nha may nhiét dién
(cac sb lieu tham khao tai liéu [3]). S6
liu nha may thay dién bang 1+4; s liéu
dac tinh tiéu hao nhién liéu va phét thai
khi 6 nhiém cho trong bang 5+6.

Bang 1. Nwéc tw nhién dén hd chira (10°m®)

(ISSN: 1859 - 4557)

Bang 5. Thong sé gi&i han céng suéat va cac hé
s6 ham chi phi nhiét dién

N°[a($/h) |b($/MWh) |c($/MW?h)| P™" | pme
1| 100 | 245 0,0012 20 | 175

120 | 2,32 0,001 40 | 300
3| 150 2,1 0,0015 50 | 500

Bang 6. Thong s6 phu tai yéu cau hé théng

thy | 1] 2]3]a]s]e6]7] s

t | Nha may thay dién | t | Nha may thay dién

Phu tai

750 | 780 | 700 | 650 | 670 | 800 | 950
(Mw)

1100

Mi1]2|3[a|M]1|2]|3]24

t(h) 9 10111213 |14 | 15| 16

15| 12| 12| 13| 13 | 11| 85 9

19| 18| 18| 12| 14 | 12| 11| 44

Phu tai

1090(1080|1100|1150(1110|1030{1010| 1060
(Mw)

85 94| 4| 66| 15 7 6] 4

I

th) |17 [ 18 |19 [ 20|21 22| 23| 24

7 9| 11} 12| 16 | 10| 8,8 2

Phu tai

MW) 1050]1120]1070{1050( 910 | 860 | 850

1150

8,6 8 3| 0] 17 (97 7| 51

I

7,7 7\ 12| 1,7\ 18 |18,9| 16| 12

8,2 17 7 019 | 76| 7 6

19| 18| 14| 0| 20 | 82| 64| 4

O[N] W|IN|F

11 84/ 21 21|79 9 21

=
o

14 6| 11| 22 6| 4 2

N
=
>

oO|lw|lo|lo|jo|lo|o|lo|Oo|r|O]|O

8
7
13 9/ 81 0 23| 19| 8,6| 54
12 11 8| 69 31| 24 (10,8 8 2

Bang 2. Gi&i han théng s6 thuy dién bac thang

Vmin \/max V(O) V(T) Qmax Qmin Pmin pmax
NC | 10°m® [ 10*m® | 10°m® | 10°m® | 10*m® | 10°m® | MW | MW

80 | 150 | 120 | 120 | 5 15 | 0 |500

60 | 160 | 90 | 70 6 20 500

Arlw|IN|F

0
100 | 240 | 170 | 170 | 10 | 30 | O |500
70 | 300 | 120 | 180 | 6 30 | 0 |500

Bang 3. Hé sé dic tinh chuyén héa dién - nwéc

N° Cy C, Cs | Co |Cs| Cg
1| -0,004 | -042 | 0,03| 09 | 10| -50
2| -0004 | -03 |0,015|1,14|95]| -70
3| -0,003 | -03 |0,025| 1,05 (10,5 -80
4 | -0,003 | -0,31 |0,027| 1,44 | 14| -90

Bang 4. Thoi gian tré dong chay cac thuay dién

NO

t(h) 2 3 4

Bai bao st dung phan mém téi wu
GAMS\DICCOPT  (General Algebaic
Modeling System\DIscrete and Continuous
OPTimizer) dé giai quyét bai toan lién
hop diéu d6 thuy - nhiét dién véi mé hinh
toan hoc va sd liéu ¢ trén dé tinh toén.
GAMS 1a mot hé thbng mé hinh toan hoc
cao cap [7], lan dau tién duoc ngan hang
thé gioi do Brooke, Kendrickm va
Meeraus nghién ctu va phét trién nam
1992, c6 thé dung dé giai quyét cac bai
toan thudc vé van dé&: quy hoach tuyén
tinh (LP), quy hoach phi tuyén (NLP),
quy hoach hdn hop s6 nguyén (MIP), quy
hoach hdn hop sb nguyén phi tuyén
(MINLP)... Giao dién nén taing GAMS
than thién, linh hoat, chi can nguoi dung
€O ky nang xay dung md hinh toan hoc
tét, chuan xac theo quy pham, cd thé
nhanh chéng va dé& dang tao va sta doi
c4c mo hinh trong nén tang giao dién, va
ciing c6 thé chon bat ky cong cu giai nao
dé c6 thé thuc hién nhiém vu giai quyét
bai toan mot cach dé dang. GAMS cho
phép nguoi dung tap trung nhiéu hon vao
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qua trinh md hinh hoa toan hoc, diéu nay
cd tac dung lén dén viéc nang cao hiéu
qua tinh toan cuta nguoi dung. Nhin
chung, so véi cac cong cu md hinh hoa
khac, ching han nhu LINGO, UNDO va
AMPL, qua trinh tinh toan GAMS doi hoi
it thoi gian hon va c6 két qua tinh toan
tét, dugc danh gia cao, két qua tinh toan
nhu bang 7+8, va hinh 3+5.

Bang 7. Két qua tinh toan ham sé muyc tiéu

—— Thiy dién 1
~  ——Thiy dién 3
Z 350

2 300

& 250

=200

§15o

“S 100 PR .

210 gttt TN, 0
S 0
© 2 4 6 8 10 12 14 16 18 20 22 24

Thoi doan diéu do t(h)

Thuy dién 2
=—>¢—Thuy di¢n 4

Hinh 4. Céng suat phat cac Thay dién (P/MW)

1400 - —— Thuy dién Nhiét di¢n
Chi phi nhién lieu | Luong khi | Nudc tran 1000 | 7 Héthong
Nhiét dién (USD) thai (kg) (10*m®) 000
29502,34 3002,419 0,155 é
2800 -
R3]
Bang 8. Lwu lwong nwée phat dién cac thay 5)600 M
dién bac thang (10*m°) £ 400 -
@]
t(h) [TP1|TD2|TD3 [TP4| t(h) | TD1| T2 |TH3 | Tb4 200
0
1| 68| 87/143| 75| 13 | 11| 11]29,2| 16,2 135 7 9111315 17 19 21 23
2 | 59| 75 13 6,7 14 | 11| 11| 298| 165 Thoi doan didu db t(h)
3 | 51 61121 61 15 | 11| 11/ 284|206
4 5 o 12 6l 16 | 95 10|201| 1790 Hinh 5. Co‘ngAsuat p?at?ac‘thuycjlen,)nhletdlen
va cong suat hé thong yéu cau
5 | 53| 64| 124 62| 17 | 11| 11| 31,5/ 28,3
6 8| 11155 89 18 | 88| 950185 285 DJi véi cac nha may thuy dién bac thang
7 | 108 12(283|159) 19 | 72| 95| 174] 283 cAp 2 va cAp 3 phat cong sudt twong ddi
8 | 12| 13|298[188] 20 | 6,1 7.4/131] 292| 6n dinh la do kha ning diéu tiét nuoc tot
9 137 14| 256|257 21 | 53| 63121 21,6| tir anh huong lién hop diéu do véi cac
10 | 149 15262| 24,3| 22 | 6,6( 63| 12,2 209| thuy dién thuong luu, hoan toan phu hop
11 [11,0] 12| 290|199 23 | 11 61]121] 164 Vi thuc té diéu d6 hé théng dién. Hinh 5
12 (111 11[293|206] 24 | 11] 11| 292[ 162| cho ta thdy thily dién dong gbp cong suit
phét I6n hon nhiét dién dé tan dung ti da
—— Nhiét dién 1 Nhiét dién 2 —#— Nhiét dién 3 ‘A ., .. " o ‘-
200 - viéc su dung tai nguyen nang luong tai
= tao, giam luong than dot phat dién tur do
S 150 ”x'\ 10, glam Juong tan (0% pht dieh T |
z ¥ M\ / néng cao tinh hi¢u qua kinh té phat di¢n,
< 4 o \ = z 2 A A e 5 2
= 100 N ngoai ra no con thé hién tinh phu dinh
3 50 1 trong diéu do mot céach rd rang.
£ 0 ) )
© 1 35 7 9 11131517 19 21 23 6. KET LUAN
Thoi doan diéu d0 t(h)

Hinh 3. Cong suéat phat cac Nhiét dién (P/MW)

Khao sat thuy dién bac thang trong diéu
d6 t6i wu hé théng thuy - nhiét dién 1a mot
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van dé t6i wu phuc tap, nhiéu diéu kién
rang budc, nhiéu hang sb, phi 16i, phi
tuyén, nhiéu thoi doan. Bai bao di xay
dung md hinh t6i vu diéu do kinh té va
tiét kiém véi da myc tidu ti wu: cyc tiéu
lwong nudc tran thay dién, cyc tiéu chi
phi tiéu hao nhién liéu va lugng khi phéat

(ISSN: 1859 - 4557)

thai 6 nhiém. Thong qua viéc md phong
mot hé théng dién thay - nhiét dién bao
gom bébn thay dién bac thang va ba nha
may nhiét dién, cac két qua téi wu hoa da
nghiém chang tinh kha thi cua thuat toan
va muc tiéu téi vu dwoc minh chang rd
rang.
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