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TOM TAT : M6 hinh véc to dnh tri riéng cita hé thong dién dugc dé nghi dé gidi bai
todn 16 wu héa cong sudt PQ trong hé thong di¢n. Chimg minh mdt gidi thudt mdi dé tinh
todn phdn bé kinh t& c6ng sudt P(MW) giita cdc nguén nhiét dién va t6i uu héa céng sudt Q
ngudn nhdm cyc tiéu t6n thdt cong sudt trong hé thong dién. Mt véc to A dugc xdc dinh vdi
56 phdn tit bing s& lugng cdc nguon dién trong hé thong, cho phép don gidn héa sy mo
phdng cdc chi s trang thdi xdc ldp, va tix dé dang cong thitc mdi dugc dé xudt dé€ tinh todn
mitc dién dp t6i wu héa trén cdc nguén dign. Ddu phdn dp 161 wu trén cdc mdy bién dp diéu
chinh dudi tdi ciing dugc chon lua.

1.GIGI THIEU

Trong [1],[2],[31,[4] va [5] chiing t6i da trinh bay cdc biéu thifc méi, cho phép xdc
dinh ma trin hé s& t8n tha't v6i cdc dang khdc nhau, tir d6 thi€t 1dp dudc cdc gidi thudt tinh
todn c6 hiéu qué trong bai todn cyc tiéu héa chi phi nhién li¢u si dung sdn xudt nhiét dién
v tinh todn cuc ti€u héa t8n hao cong suit trén cdc phin 1 truyén 1di dién cdp cho cdc hd
tiéu thu. Ching t6i da dé cip & [1] vé phuong phdp mé hinh héa hé théng va cich xdc dinh
mdt véctd (ma trin dang dudng chéo) c6 don vi 1/Q , ddt tén la véctd dnh tri riéng va ky
hiéu 12 A, ddng tri véi ma trdn téng din niit cia hé thong. Trong [3],[4] da dé nghi ma trin
hé s6 [a] , ddng dang v6i ma trin A, cho phép xdc dinh tdng ton hao truyén tdi trong hé
thong dién mdt cdch hiéu qud, cho phép cuc tiu héa s6 lugng thong tin do ludng, d€ tinh
todn t8i wu hod cong sudt téc dung, va c6 thé cho phép ing dung dé ra quyét dinh diéu d6
kinh t&€ hé thdng dién trong thdi gian thyc. Trong [3],[4] da dva ra mot gidi thudt mdi, tinh
phan b kinh t& cong sudt P va tinh t5i uvu héa cdng suat Q vdi ma trin hé s6 tn hao [a].
Trong d6, ma trin hé s6 [o] dudc xdc dinh bdi lién h¢ ham phi tuy€n v6i ma trdn dnh ludi
dién [A] ma dugc dé xudt va chirng minh trong [1].

Bai viét nay d& xudt mot gidi thudt méi, cho phép tinh todn t8i wu hod cong sudt tic
dung va cong suit phdn khing cla cdc nha médy nhiét dién trong mot hé thdng dién nhiéu
ngudn. Bi€t ring PB,U) 3 9GY) 140 hon so véi PBY) vz RBY) . 44 46 cho

06 au ou 06

phép gidi bai todn t&i wu héa phifc hgp cong suit P&Q trén cd sd 4p dung ket hdp gidi
phdp phin 14p v6i phép md hinh héa phin tdn cdc nit hé théng. Phép md hinh héa phin
tin da dudc dé nghi trong [1] va chitng minh trong [31,[4] va [5]. Cubi ciing , chiing tdi dua
ra mot s6 k&t qua tinh todn va phan tich d6i chi€u d€ minh hoa vé& wu di€ém ciia chwong
trinh tinh to4n thi€t 1ap theo gidi thuit mdi.

2.MODUL TOI UU HOA CONG SUAT TAC DUNG
2.1.Ham muc tiéu va diéu kién t0i vu cong sudt P
Xay dung modul t&i vu héa cong sudt P khi dp dung gidi phan lap cong sudt P d6i
v6i cong sudt Q thi hAm muc tiéu dugc xem xét & ddy 1a cuc ti€u téng chi phi nhién liéu
clia cdc nha may nhiét dién cla hé thdng dién nhiéu niit.
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Dic tinh chi phi nhién liéu sdn xudt dién trong mdt gid clia ngudn thi (i) c6 thé
biéu thi dudi dang ham bdc hai theo cOng suit clia ngudn phit: C,(P,)=a,P+b,P, +c,;
VND/h. Trong d6, Py 12 cdng sud't phdt clia t8 mdy thit (i) vd a;, by, ¢, 12 cdc hiing s6 dudc
tinh todn theo dic tinh thuc nghiém sud't hao nhién liéu ciia nha mdy dién thi¥ (i). Din dén
téng chi phi nhién liéu cho mot hé thong véi M ngudn nhiét dién cling hoat dong trong mot

hé théng dién c6 N nit :
C=C,(Pp)+

xétcdc di€ukién vin hanh: AP, (P,)+ P,

( P i-min < PiF < Pi-max ) N

M
C(Pyy) # e+ Cpy(Prgg) =D Ci(Py) 5 1)
i=1
- i Pe=0; (2)
i=1
3

N 2 ~ ~ 2 9 A ~*
véi P, = Zpi_“ 12 tong cong sudt tdi MW cia hé thdng (dugc
i=1

cho trudc).

APy(P;) 1a t8ng t8n that MW truyén tai cia hé thong .
Muc tiéu 14 cyc ti€u ham t6ng chi phi nhién liéu dang (1) véi tdng tii P,. dudc
cho tru6c va thda man cdc di€u kién ring budc van hanh (2) va (3). Viét dugc ham muc
tiéu Lp(Pir, Ap) V3 xét Lp(Pir, Ap) —min , din d€n diéu kién t6i wu héa theo cic bi€n s6 Pip

va Ap :

OAPy (Py) _

aci(PiI-‘) +x
- TN

AP, (P;)+P, - P, =0;

i=12..m & A.

1]=0;

oP
“4)

i=1

Ap dung dinh 1y Kuhn-Tucker b8 sung diéu kién t&i wu cho (4) c6 xét rang budc (3)

2.2.Gidi thuit phan bd’ t6i wu cong suét

Xay dung dudc s d5 khéi ti€n trinh
tinh todn clia modul t6i wu héa cong sudt P
(Hinh 1).

Trong [3] dd dé nghi mdt gidi thuit
méi, tinh phin bd kinh t€ cong suit véi ma
trdn hé s6 tdn hao [a]. Trong d6 ma trdn hé
s6 [a] c6 dang dudng chéo, dudc xdc dinh
bdi lién hé phi tuyén ddng dang véi véctd
anh tri riéng A clia hé th6ng dién, ma dugc
dé xuit va chitng minh trong [1)]. Trong so dé
ti€n trinh tai kh&i tinh todn phin b& dién dp
cho phép xdc dinh trang thdi xdc lap dbng
thdi xdc dinh dugc vécto dnh tri riéng A, sau

oL ;
i =0 khi (Pi_,..h. < PiF < Pi—mu)

4 9}‘_’; <0 khi P,p = Pi—mu (5)
0Py
g]',‘_l’ >0 khi PiF Pi—min

| P,

P c6 xét tén tha't truyén tdi dién

Khét diu Mbdul
16§ wo héa AW

Xic djab (hoag 56 cin tritc h§ thing
C6 xét méy blén dp Aléu chink duél 13}

Phin bo dita 3p va doag difu
Xic djnb veclo A,

Xac djnb vécto QL

Tinh céug suit cin bing
Tiah tong tén bao MVA

t

!xdtr‘,vi i n':lu'nl

Két thic Alodul
1ol wu hia MW

Hink L. So 8 khol tién trinb tink toin t6i wa héa céag suit P.
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d6 c6 thé x4c dinh ngay ma trin hé s6 [o]. Ma trin hé s§ [o] phdn 4nh mét tdp chi s0
tuong @ng véi mot trang thdi da thdéa mén cdc rang bude ky thuat vé dién dp va cong suat
phan khéng thong qua khau diéu chinh ddu phén dp trén cic mdy bi€n dp va gilt dién dp &
cdc nit PU. Ding ma trdn hé sd [a*,*),a;”,...,a:’]f xdc dinh dudc & 1an (k) cho phép tinh
todn t6i wu héa cong suit P d8i véi mbi nit tht (i). Tir didu kién t6i wu (4) hi€u chinh
duge A% & 14n tinh thit (k). Khi ding o®; thi ¢6 thé rit ra dugc cdng thifc tinh l3p déi vaoi
P® nhusau:

P’_(Fk) s 0,5[]2:(?\,?) —b, 3(Aizng T Aiz:m) : (6)
Ui (Ajg +Aj) + APA g,

trong 46 U; 1a modul dién dp nit thd (i) ; cOn Age VA Aim 12 phin thuc vd phin 4o cla
phin ti thi (i) clia véctd dnh tri riéng A cla hé thong. Véctd A cho phép gidm by nhd mdy
tinh, gidm khéi lugng tinh todn va lam ting t6c vong 1dp A t6i vu trén sd d9 ti€n trinh tinh
todn, diéu nay ciing c6 nghia 12 ti€t kiém thdi gian mdy tinh trong todn b ti€n trinh t3i vu.
Véctd A md phdng trang thdi xdc 14p dang dugc t3i wu héa clia hé thdng dién, va dugc xdc
dinh sao cho théa man mot hé phuong trinh phi tuyén c6 dang nhu sau :
' F1; =U U, A —U U, Ay, + A UL + AR Ui =P +(Gic +Gy)I(U, +U, ) + UL
F2, =UU,A;, +U U A, +A g Un +A R UL +Q +(Bic + By +By)[(U, +U;, ) +UL]s

iRe “ir
N

JF3,=U, A~ Uy +GU, -B,U, +2.(G,U,-B,U,);

ir**ilm in“*iRe i i i
1

J=i

F4,=G,;U, +B;U, - U A —UpA +i(BijUj. +G-u-Uj,) z
| =
véi i,j=1..N(tSng s8 nit PQ va mit PU trong hé thong);

P, va Q; 1a cOng suit tai nit (i).

Gi» Gy By, By va By, 12 cdc phin tif thudc ma trén tdng din nit m6 td cdu tric cla
1u6i dién.

Ges » Bes, Gus » Bua md phdng hiéu tng diéu chinh dui tdi clia phin ti bién 4p tai
niit thit (i).

Ui, Ui 12 cédc phén thyc va 4o cla dién 4p niit thi (i) so v6i dién 4p niit cin bing.

U, 12 modul dién 4p cda nit cin bing.

3.MODUL TOI UU HOA CONG SUAT PHAN KHANG CUA CAC NHA MAY DIEN.

3.1.Thié&t 14p md hinh todn

Xéc dinh cong suit phdn khing Qg cia M ngudn trong khodng mot gid vén hanh
sao cho cuc ti€u héa téng t8n that MW truyén tdi APo(Qy) trong mot hé thong dién c6 N
nut :

APy(Q;)—»min;  V6i i=1..M;
)

Gi4 thi€t ring tdng cong sui't phan khdng yéu cdu bdi cdc phu tdi Q, va téng cong
sudt nap Qzc hiu nhu khéng ddi khi diéu chinh Q , con t6n hao AQy trén cdc nhdnh X
bién d8i theo Q. Nhur vy, him muc tiéu (7) dugc xem xét thoa man cdc rang budc vin
hanh hé thong sau diy :

AQ Q) -ZQ+Q, = Q=0 (®)
Qi (U;)<Q;(U) < Qip(Uy) 9
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Ui Q) =Uj(Q) < U (Qy) 5 (10)
n, <n,(U)<n}; (1)
i=1..M, j=1...N, m=1..T8ng s8 nhénh.
trong 46 U 1a dién 4p nit () , con nn,n*, va n, 1a cdc chi s6 m6 phdng hiéu dng didu
chinh dudi tdi cda cdc mdy bi€n 4p dang van hanh trén nhédnh th& m trong hé théng dién.

Viét md réng ham muc tiéu (7) xét rang budc (8) dudi dang ham Ly(Qir,Ag ). VA xét
diéu kién Lo(Qir, Ag)~min , déin d€n diéu kién t5i wu héa theo Qy va A nhu sau :

EANCHN lq[aAQL(Qm) _,J= 0;

aQiF aQiF
14Q,(Q))-ZQ; +Q,, ~AQ. =0; 2}
i=1..M;
J=1...N;
Di€u kién rang budc (9) dudc kiém sodt b sung cho (12) bdi dinh 1y Kuhn-Tucker :
oL g i i :
('gg_z=0 khi (Q1<Q;F<Q1)
4 Q <0 khi Q =Q+ (13)
aaQL"- iF i
220 khi Q,=0Q;
LaQ“.- iF i

Trong qud trinh t6i uu h6éa cdng sudt Q% , thong qua phép mé hinh héa phan tén
bdi véctd dnh tri riéng A cla hé théng thi diéu kién ring budc (10) dudc ki€m sodt bdi mot
co ché tic dong nhu ham phat. Tri s6 dién 4p UM(QW) duge ki€m sodt bdi phép lip
newton gidi mdt hé gdm 2 phudng trinh phi tuy&€n d6i véi mbi niit thi (i), & 14n tinh tha (1) :

{[Ui] I:Ui ] [dGu dGS] [AG] (14)
= + X
8 |y 8 ), laHu ams| “[Am|

trong d6, & 1a géc dién dp niit (i) ; AG va AH 13 cdc d0 1&ch ham phi tuyén phu thudc vao
phin tf thi (i) ciia vectd anh trj riéng A, phin 4nh tinh chdt cia hé théng lan cin toa dd t5i
uu héa d6i vdi ngudn (i), va phu thudc vao dién 4p va cong suit clia ngudn (i) trong quéd
trinh t6i vu héa PQ ciia cdc ngudn trong hé théng.
Vacé: dGu=2U; Ay, - U, Ajge cosd; — U, A, Sind; ;
dG3 = UUjAjesing; — U,U; Ay, cosd; ;
dHu = U, Ay, cosd; -U, Ajg,. sind;= 2 U; (Ajym + Big ) ;
dHb = - U,U;Ajj,sin8; = U, U; Ajg. cosd;;
3.2.Giai thudt t6i uu héa cong suit Qi clia cdc nha m4y dién

Sd dé khéi ti€n trinh tinh todn t6i wu héa cong suit Q dugc dé nghi nhy trén Hinh 2.
Xét ring trong qud trinh AP gidm ddn thi hé thng c6 dd kha ning cin bing cong suit bdi
tdt cd cdc ngudn dang van hanh trong hé théng dién.

Vi cdc ngudn cong sudt phan khang c6 thé phat MVAr vao hé thong va ciing c6 thé
thu MVAr tir hé théng , do d6 dai lugng Q¢ c6 thé xdc dinh duong hoic 4m. P& gidi dugc
nghiém Qr t8i vu thi bi€u thi mot dai lugng tinh todn qp(Qu)>0, sao cho cdc dai lugng dao
ham riéng theo q ddng dang véi cdc dai lugng dao ham riéng theo Q.
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Khdi ddu Madul
(0l wu héaMVAr

Xic dnh théng so cau tric b thong
C6 xét mdy bien dp didu chinh dudi tl

T

Phiin bo dién ap va déng dién

Xic dinh vécto A. I

Tinh cong suit cin bing Ki€m tra - caf djt dign 4p
Tinh Ic';_ug ton hao MVA va cng sudt MVAr cia ngubn
Tinh téng cdng sudt ngp

Kiém tra
cdc rang buge
vi cdn bing

khong

! Xuit Oi_p\"a iq toi u-ul

Két thae Modul
(61 wa héa MV A

Hinh 2. So db khél tién trinh tinh toin tol wu hoa cong suat Q.

Nhd vectd dnh tri riéng ma Qf}’ ¢6 thé dudc xdc dinh theo g™ & lan tinh tht (k) :

iF

q(k) y A‘((';)U:F (Alzlle + Alllm)'_ 2(Q|_F + le! + QiC)(AiRu - A‘((‘;)Iillm) . (1 5)
[T i
2(A|m: = ”S]Allm)

Ap dung dinh 1y Kuhn-Tucker ki€m sodt sao cho 0<q’ <qj; Vv6i q phu thuge
vdo gidi han cho phép mdy phdt hoat dong an toan theo gidi hanIva U, tudng ting véi mot
miic phét Pu’.‘.

4.CHUONG TRINH OPIMAGeQP TOI UU HOA CONG SUAT CAC NHA MAY
PIEN.

K&t hop cdc modul t8i wu héa cong sudt P va cong sudt Q s& nhan dudc so d6 khdi
ti€n trinh tinh todn nhu trén Hinh 3.

Khéi ddu Chudng trinb tinh todn [ 751 wu héa ddu phin 4p cda miy bién p |
t61 vu héa PQ cida cic nha méy dién

Nhp 56 liéu cfa trde ot va ahdoh | Madul Chuidng triub t6] wu héa cong sudt P |

cia hé thong dign
Xic djnb théng 55 cdu tnic b{ thong
Cé6 xét mdy bign dp didu chinh dudi tdi
¥

1
Phin b6 di¢n ap va dong din
Xic dinh vecior A.
Tinh céng suit cin bing

Xuat PQ tél vu
Tinh tong tou hao MVA

* Xde dsinh traug thai t81 vu
[ Modul Chuong triuh 161 uu héa céng sust Q TR K0 Pt B

Tinh tong ton hao MVA

Hink 3. So @5 kb1 tién trinh tink toén ol wu hém chng suit PQ
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Piéu kién ring budc (11) dugc ki€m sodt bdi tinh todn t8i vu héa ddu phan 4p cla
cdc may
bién dp diéu chinh dudi tdi: =] < ne L (e, T ysnt;
v6i ey va Ty 12 cdc tham s6 k§ thudt cla bd diéu chinh du6i tdi cla mdy bién 4p trén
nhdnh (m) , con UY), 14 dién 4p t6i vu duge tinh todn theo diéu kién cyc ti€u téng tdn that

oy,

cong sudt MW truyén tdi , sao cho (BAPQ(Ufk'sAi )] ~0 » va thong thudng s& phdi théa man
(k)

giéi han U <UWY), <U; tai nit diéu chinh thi (i) c6 lién quan v6i nhdnh mé phéng mdy
bi€n 4p (m) .

5.50 SANH KET QUA TINH TOAN MOT SO Vi DU TIRU BIF U.

Trich Bing Tom tdt K&t qud
TABLE IV Sumary of Results for the 30-bus System
Iniziel Final States

e e L T e
FLOM) 99,211 162219 266,554
Iztm) §0.000 53.781 B0, 000
P UiW) 50.000 16,955 15,000
?5 O} 20,000 11,268 10,000
By, (W9) 720,000 11.187 10,000
!u{lﬁ} 20.000 13.33% 12,600
Q, (dval) 3,335 19.342 18.353
inlﬂﬂi 27.657 27.423 R7.439
Q, (HVAR) #1565 21,205 21.223
Gy {VARY 22,933 23,086 23.104
qngmu) 36.5%83 38.438 38,453
Rua(HVAR)  40.345 4D, 40,455
?I(p.u,) 1.05 1.10 1,10
Vatpeus) 1,04 1,08 1.08
Vy(p.n.) 1.01 1.03 1,03
Vgipen.} .0 1.0% 1,04
wlltﬂﬂlo) 1,05 3!°B h 1-‘“
71:(11'“" J.45 i.08 +-08
nll 1.078 1,072 i,.b72
By 1.032 i.02 3,032
By 3,088 1,068 1,068
Goue Taiuny 901,928  804.BS3 82.639
Losses [y 5832 10,486 10,154
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5.1.Vidu 1.

Tham khdo K.Y.Lee, Y.M.Park, J.L.Ortiz. “An Approach to Optimal real and
ReactivePower Dispach.” IEEE Transactions on Power Apparatus and Systems. Vol. PAS-
104 N°5 May 1985.

Do céch thi€t 1dp ham muc tiéu, sau qu4 trinh t5i wu héa thi téng chi phi nhién liéu
gidm vi t8ng t8n hao MW ciing gidm (xem céc vi du 2 va 3 ti€p theo sau). Tuy nhién c6
mot s6 cdu tric hé théng dién dic biét lai 1am ting t6n hao AP(Pir) sau khi phin b6 t6i vu
héa Pi. Pdy chinh 1a truéng hgp ciia hé thong dién 30 niit néu trong vi du 1 nay. Quan sét
trich s& liéu bing TABLE IV nhan thdy k&t qud hai ldn tinh : tng chi phi nhién liéu cang
dugc gidm thap thi tdng t6n hao MW truyén tdi clia hé théng cang tang 1én. Tong cong sudt
bl VAR rét nhd.

Né&u 1dy gi4 t6n hao dién nang 12 50$/MWh thi tir k€t qud trong TABLE IV (hinh bén)
nhén tha'y nhu sau :

T8ng mifc ti€t kiém chi phi clia 1an tinh “first study’ :
(901,918-804,853) + (5,812-10,486)x50 = -136,64 $/h ;
Téng mifc ti&t kiém chi phi cda lan tinh ‘second study’ :
(901,918-823,629) + (5,812-10,154)x50 = ~138,81 §/h ;

e K&t qua tinh t6i wu PQ bing chudng trinh OPIMAGeQP :
P& so sénh d8i chi€u chiing tbi ciing s& tinh 2 k€t qua, cd 2 14n tinh 2 k&t qui nay
déu xét trudng hop cdc tu dién khong déng dién trong hé th6ng - chi di€u chinh
céng suit clia cdc ngudn — nhim so sdnh véi két quéd ghi trong bing TABLE IV vdi
t6ng dung lwgng bl di nhd. LAy gid tdn that dién ning 50$/MWh.
K&t qud th nhat :
M6 phdng ddu phin dp : ny1,=0,955; ng5=0,955; n.10=0,94 5 Nz7.23 =0,94 ;
Mifc phat t&i wu : S,=(114,8170-j6,7516)MVA; « U;=1,1 p.u.
S,=(68,7117+j53,2355)MVA; « U;=1,097 p.u.
S.=(33,1561+j63,0738)MVA; «» Us=1,092 p.u.
S5=(35,0000+j20,0380)MVA; « Uy=1,052 p.u.
S,,=(18,0621+j9,6202)MVA; «» Uy=1,098 p.u.
S,3=(20,2096+j14,917)MVA; « U;3=1,098 p.u.
T8ng chi phi kinh t& nhién liéu: C,=840,95%/h.
Téng tdn hao MW sau khi t&i wu : AP,=6,556MW.
Téng mitc ti€t kiém chi phi trong mdt gid : (901,918-840,95)+(5,812-6,556)x50 =
23,77%/h .
K&t qud thif nhi :
Mb phdng diu phin 4p : ng12=0,975; ne.y=0,975; n.16=0,97 ; Nz7.25 =0,97 ;
Mitc phdt tdi uu : $:=(135.9105+j2.8200)0MVA; « U;=L1p.u.
$,=(60.2329+j17.5572)MVA; « U,=1.088 p.u.
S:5=(35.0264+j55.5165)MVA; < Us=1.086 p.u.
S5=(10.0000+j59.9399)MVA; « Usg=1.072 p.u.
$11=(22.7725+j6.8456)MVA; «— Uy;=1.077p.u.
$:3=(26.3929+j12.8045)MVA; « U;3=1.08 p.u.
T8ng chi phi kinh t& nhién liéu:  €,=832,901$/h.
Tdng tdn hao MW sau khi t5i uu :  AP,=6,935MW.

Téng mitc ti€t kiém chi phi trong mot gid (901,918-832,901)+(5,812-6,935)x50 =
12,87$/h.
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5.2.Vidu 2.

Tham khdo s liéu vi du hé th&ng dién 5 nit , tit trang 295 d€n 300 cia sich
“Power System Analysis” cia Hadi Saadat do nha xuit bdn McGraw Hill 1999. S& liéu ban
ddu cho trén Hinh 4. Khi chua t8i uu cdng suit P c6 tdng chi phi nhién liéu C,=1633,24$/h va
tdng tén hao MW truyén tdi 1a AP,=3,05248MW; L4y gi4 tdn that dién ning 50$/MWh.

e K&t qud tinh t8i wu clia sdch Hadi Saadat :
Phin bg kinh t&€ cong sudt MW ciia céc
ngudén 1,2 va 3 nhusau :

Miic phatkinh t€ :  P,=23,5581 MW;

P25=69,5593 MW;
P3=59,0368MW;
Téng chi phi kinh t& nhién liéu: Hinh 4. - 55 8fm bf thoing difa § nde.
C,=1596,96$/h. ( tiét kiém 36,28%/h)
Téng t6n hao MW sau khi t&i wu :
AP, = 2,157691MW. ( ti€t kiém (3,05248-2,15691)x50=44,79$/h )
Téng mifc tiét kiém trong mdt gids : (36,28+44,79)$/h =81.07$/h.
e K&t qud tinh t8i vu PQ biing chuong trinh OPIMAG_QP :
Mitc phdt t6i v :  §,=(32,7912+j10,1597)MVA; « U,=1,1000 p.u.
S26=(60,7477+j19,1404)MVA; « U,=1,0882 p.u.
S3=(58,3040+{37,3436)MVA; « Us=1,0870 p.u.

Td8ng chi phi kinh t& nhién liu:  C,=1594,3260508/h (ti&t kidm (1633,24-1594,33) =
38,91%/h. )

Ti‘;ng tén hao MW sau khi t6i vu : AP, = 1,84263 MW.( tiét kiém (3,05248-1,84263)x50 =
60,49%/h. )

Tdng mifc tiét kiém chi phi trong mét gid : (38,91+60,49)$/h = 99.4$/h

Mok B
1-2 00w
1-3 oD
2-3 oQmo
2-4 Q0o
2-5 onis
3-4 oo
4-5 003

5.3.Vidu 3.

Tham khdo s6 liéu vi du hé théng dién 26 niit , tit trang 301 d&n 309 ciia sdch
“Power System Analysis” cia Hadi Saadat do nha xudt bin McGraw Hill 1999. So d6 lién
k€&t nhdnh niit dudge quan sdt nhy trén Hinh 5. Cdc nhdnh bié€n dp v8i n, dugce cho tai trang
302. Céc tu dién déng cd dinh v8i mic bt MVAr dudc cho tai trang 303 va 304. Khi chua
t6i wu cong suit P c6 tdng chi phi nhién liéu C,=16760,73$/h va tong tdn hao MW truyén tai
la AP,=15,53MW. L4y gid t6n thit dién ning 50$/MWh.

e K&t qua tinh tdi vu PQ cla sdch Hadi Saadat :

Mifc phét tOi wu : Py=447,611MW; < U,=1,025 p.u.

P2=173,087MW; < U,=1,020 p.u.
P13p=263,363MW; « U;=1,045 p.u.
P4:=138,716MW; <> U=1,050 p.u.
Pey=166,099MW; > Us=1,025 p.u.
P165=86,939MW; «— Uj=1,015 p.u.
T8ng chi phi kinh t€ nhién liéu :
C,=15447,728/h. ( ti€t ki€ém 1313,01$/h)
" Téng t8n hao MW sau khi t5i wu :

AP, = 12,807MW. (tié[ ki€m (15,53-12,807)x50 = 136,15%/h )

Téng mifc ti€t kiém chi phi trong mot gid :

(1313,01+136,15)$/h =1449,16%/h.

Hioh 5. - So 46 b§ thdog dign 26 nut.

e K&t qua tinh t8i wu PQ biing chudng trinh OPIMAGeQP :
Mifc phét t8i tu : §,=(466,403+324,555MVA; « U;=1.100 p.u.
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$,=(166,320+j 21,714)MVA; « U,=1,094 p.u.
$,=(267,132+j 97,806)MVA; « U;=1,085 p.u.
S$,=(130,549+j 79,920)MVA; « Us=1,051 p.u.
S5=(193,665+ 58,6753)MVA; « Us=1.0848 p.u.
$26=(50,000+j 15,000)MVA; «— Uy=1,0677 p.u.
Téng chi phi kinh t€ nhién liéu : C, =15437,83$/h. ( ti€t kiém 1322,9Mh =
(16760,73-15437,83) )
T6ng t6n hao MW sau khi t&i wu : AP, =10,996MW. ( ti€t kiém (15,53-10,996)x50 =
226,7%/h)
Téng mifc ti€t kiém chi phi trong mot gid : (1322,9+226,7)$/h =1549,6$/h.
Mo phéng dfiu phﬁn E’lp t61 uu ; Ny.3= Ny3= N33=1 ; ny5=0,985; ny,,= n5.|,=n7.9=0,9'7.

5.4.Nhin xét

D3&i v6i vi du 1, n&u thuc hién t&i wu héa trang thdi xdc 1dp chi nhiim gidm tdng chi phi
nhién liéu d& phét cong sudt MW thi c6 thé tinh tdng chi phi nhién liéu gidm dé&n mifc thap
hon nita, vao khodng tir 799,5$/h d€n 800,5$/, tuy nhién tdng tdn hao MW truyén tii bi budc
phéi ting 1&n trén mic 8,5MW, vdi gid ton thi't dién khodng 50$/MWh thi tdng mifc ti€t kiém
chi phi s& bi 4m.

s Chi phi nhién liéu sdn xudt dién va chi phi tn thd't dién ning déu cin phdi dugc gidm
t6i da dé ting cudng 1di ich kinh t€ d6i véi hé thdng dién. T6i wu héa cong sudt phin
khdng nhim gidm t6n thdt dién ndng, dong thai cai thién trang thdi xdc 1dp hd trg qué
trinh t5i vu héa cong sudt tdc dung d€ cyc ti€u héa chi phi nhién liéu. Chuong trinh
OPIMAGeQP ludn tinh dudc tdng mitc tiét kiém chi phi duong ( gém chi phi nhién liéu
va chi phi tén hao dién ning) trong mdt gid ddi vdi cdc trudng hop néu trong cdc vi du
1,2 va 3, cho thdy vu diém cia gidi thudt dudc dé nghi.

e (6 thé phét trién mé hinh véctd dnh tri riéng v&i gidi thudt quy hoach tuy€n tinh dat
dudgc hiéu qua t6t ddi v6i 16p bai todn t8i wu héa trang thdi xdc 1ap cia hé thdng dién.

6.KET LUAN

Trudc day, trong [1],[2],[3],[4] va [5], da phdt trién céc gidi thudt chuong trinh tinh
todn nhim t5i wu héa riéng biét cong sudt P hodc cbng sudt Q véi mod hinh vectd dnh tri
riéng — di 4p dung tinh todn trén so dd vai trim niit v6i s6 liu thuc t€ ciia hé théng dién
Viét nam, ciing nhu da 4p dung hiéu qud trong cong tdc ddo tao cdc nim vira qua. Hién
nay dé nghi mot gidi thudt méi véi chuong trinh OPIMAGeQP dugc 14p ra dd ching td
duge vu di€m clda phuong phdp md hinh h6a hé théng dién v&i véctd dnh tri riéng trong
viéc gidi bai todn quy hoach phi tuyén t&8i vu héa déng thdi coéng suit P&Q ciia cic nha
mdy dién. E

THERMAL PLANT PQ_POWER OPTIMIZATION IN ELECTRICAL
POWER SYSTEM WITH SYSTEM EIGEN-IMAGE VECTOR.

Luu Huu Vinh Quang
University of Technology — VietNam National University — HCM City

ABSTRACT : An eigen-image vector model of electrical power system is proposed for
solving of active and reactive power optimization problem in power system. A new algorithm
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is proved for calculation of economic p_power generation between thermal plants and of
generator q_power optimization, to minimize the p_power loss in electric power system. An
A vector is determined with his element number equalising the electric plant number in
power system, allows to simplify the simulation of steady state indices, and so the new

formulas are proposed for optimal voltage level calculation. The optimal under load
transformer taps are also choosed.
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