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TOI UU HOA CONG SUAT TAC DUNG VA CONG SUAT PHAN KHANG CUA CAC
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TOM TAT : Mé hinh véc to anh tri riéng cua hé tho”hg dién duoc dé nghi de gidi bai
todn t6i wu héa cong sudt PQ trong hé thong dién. Chitng minh mot giai thudt moi daé tinh
toan phan bé kinh te cong sudt P(MW) giita cac nguon nhiét dién va 161 1eu héa cong sudt Q
nguon nham cyc tzeu ton that cong suat trong hé thong dién. Mot véc to A duwoc xdc dinh véi
$6 phan tir bang sé lwong cdc nguon dién trong hé thong, cho phép don gian héa sw mé
phong cdc chi sé trang thdi xdc ldp, va tie d6 dang cong thirc méi dwoe dé xudt dé tinh todn
mike dién ap t6i wu héa trén cdc nguon dién. Pau phdn dp t6i wu trén cdc mdy bién dp diéu
chinh dwoi tdi ciing dwoc chon lya.

1.GIOI THIEU

Trong [1],[2],[3],[4] va [5] ching tdi da trinh bay cac biéu thirc méi, cho phép xac
dinh ma tran hé s6 ton that véi cac dang khac nhau, tir do thiét 1ap duoc cac giai thudt tinh
toan c6 hi€u qua trong bai toan cuc tiéu hoa chi phi nhién li¢u str dung san xuét nhiét dién va
tinh toan cuc tiéu héa tén hao cong sudt trén cac phan tir truyén tai dién cdp cho cac ho tiéu
thy. Ching t6i dd dé cap ¢ [1] vé phuong phap mo hinh hoéa hé théng va cach xac dinh mot
vécto (ma trdn dang duong cheo) c6 don vi 1/W , dat tén la vécto anh tri riéng va ky hiéu la
A, dang tri v6i ma tran tong dan nat cua hé thong Trong [3],[4] da dé nghi ma trén hé s6 [a],
dong dang v6i ma tran A, cho phép xdc dinh téng ton hao truyén tai trong hé thong dién mot
cach hiéu qua, cho phép cuc tiéu hoa sé lugng thong tin do ludng, dé tinh toan tdi wu hoa
cong suat tic dung, va co thé cho phép tung dung dé ra quyét dinh didu do kinh té hé thong
dién trong thot gian thyc. Trong [3],[4] d& dua ra mot giai thuat moi, tinh phan b kinh té
cong suat P va tinh t6i uu hoa cong suat Q V61 ma tran hé s6 ton hao [a]. Trong d6, ma tran hé
s6 [a] duoc xac dinh boi lién hé ham phi tuyén voi ma tran anh ludi dién [A] ma duoc dé xuat
va chimg minh trong [1].

Bai viét nay dé xuat mot giai thuat mai, cho phép tinh toan t6i uwu hoa cong suit tac
dung va cong suét phan khang cua cac nha may nhiét dién trong mot hé thong dién nhiéu
oP(5,U) va 0Q(3, ) 16n hon so voi oP(5, U) va 0Q(3,U) , do do cho

00 ou ou )
phép giai bai toan t6i uvu hoa phirc hop cong suat P&Q trén co sé ap dung két hop giai phap
phan 1ap voi phép mé hinh héa phan tan cac nit hé thong. 'Phép md hinh hoa phan tan da dugc
dé nghi trong [1] va chtrng minh trong [3],[4] va [5]. Cudi cung , ching t6i dua ra mot sb két
qua tinh toan va phan tich d6i chiéu dé minh hoa vé wu diém ciia chuong trinh tinh toan thiét
lap theo giai thuadt moi.

2.MODUL TOI UU HOA CONG SUAT TAC DUNG
2.1.Ham muc tiéu va diéu Kkién t6i wu céng suat P
Xay dung modul t6i wu hoa cong suit P khi ap dung giai phan 1ap cong suat P ddi véi
cong suit Q thi ham muc tiéu dugc xem xét & day 1a cuc tiéu téng chi phi nhién liéu cia cac
nha may nhiét dién ctia hé théng dién nhiéu nut. o
Pic tinh chi phi nhién lidu san xuat dién trong mot gid ciia ngudn thir (i) ¢ thé bicu
thi duéi dang ham bac hai theo cong suat clia nguon phat: C,(P,)=a,P2 +b.P, +c,; VND/h.
Trong d6, Pir 1a cong suét phat cta td may thu (i) va a;, b, ¢; 1a cac héng $b duoc tinh toan
theo dic tinh thyc nghiém suét hao nhién liéu cta nha may dién thtr (i). Dan dén tong chi phi

nguon. Biét rang
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nhién liéu cho mot hé théng voi M nguén nhiét dién cung hoat dong trong mot hé¢ théng dién
co N nut :

M
C=C,(P)+Cy(Py) + e+ Cy(Py) = D C(Py) 5 (1)

i=1
xét céc didu kién van hanh :  Ap, (P, )+ P, — i P.=0 ; (2
(Pimin SPr<Pima) ; (3)

N 5 ’ I3
voi P, = z P 1a tong cong suat tdi MW cuia hé thong (dugc cho

trude).
DPy(Pir) la tong ton thait MW truyen tai cua hé thong
Muc tiéu 13 cuc tiéu ham tong chi phi nhién liéu dang (1) véi tong tai Py, dugc cho
trudc va théa man cac diéu kién rang budc van hanh (2) va (3). Viét dugc ham muc tiéu
Lp(Pir, Ip) va xét Lp(Pir, Ip) —min , din dén diéu kién tdi vu hoa theo cac bién sb Py va Ip :

oC,(Py) ,, (AP _|)_,.
oP,, "\ op ’

< w &)
AP, (P )+P - P . =0;

[i=1,2..m & A.

Ap dung dinh 1y Kuhn-Tucker b sung diéu kién t6i wu cho (4) c6 xét rang budc (3) :

OLy _ 0 khi — (P_,, <Py <P_,.)
al)iF
J aLiP <0 khi P.=P_ ©)
oP,,
% >0 Kkhi PiF = Pi—min
| P,

2.2.Giai thuit phan bd t6i wu cong sudt P c6 xét ton that truyén tai di¢n

Liy  Xac dinh Pip
Tinh. AX,
. va AR
Kiem tra
dinh Iy Kuhn-Tucke?

Xay dung dugc so d6 khoi tién trinh
tinh todn cua modul téi wu hoéa cong suat P e
Khéi dan Modul
(Hinh 1).

Trong [3] dd dé nghi mot giai thudt

A , . , i Xic dinh thong so ciu tric h¢ thong
moi, tinh phan bo kinh € cong suat voi ma 6 xét mdy bién dp dién ehinh duii tdi o o g g
trén h¢ s6 ton hao [a]. Trong d6 ma tran hé so
[a] c6 dang duong chéo, dugc x&c dinh boi Phian b5 difa ip va dong dia
A A . A A /. r 5 . Xac dinh vécto A, . 12 A Py
lién h¢ phi tuyén dong dang véi vécto anh tri Xic dinh victo gt Gin bing Clng s>
riéng A cua hé thong dién, ma dugc dé xuat va L sait i bing
, . A LA 3 I
chimg minh trong [1]. Trong so d6 tién trinh ! [RubtTg v 3 o]
tai khoi tinh toan phan bo dién ap cho phép i
J4 . y . , A A N , . Keét thile Médul
xac dinh trang thai xac 1ap dong thoi xac dinh 461 ru hia MW
duogc vécto anh tri ri€ng A, sau d6 cd thé xac
dinh ngay ma tran hé so [a] Ma tran hé so [a] Hinh 1. So 36 khoi tién trinh tinh toan (6i wu héa cong suat P,

phan anh mot tap chi s tuong tmg voi mot

trang thai da thoa méan cac rang budc k¥ thuat vé dién ap va cong suat phan khang thong qua

khau diéu chinh dau phﬁn ap trén cac may bién ap va giit dién ap & cac nit PU. Dung ma trdn

hé sb [aﬁk’,oc‘z"), -a® [T xac dinh dugc & 1an (k) cho phép tinh toan t6i uru hoa cong suat PX;g

dbi voi mbi nut tht (i). Tir diéu kién tdi wu (4) hiéu chinh dugc I® ¢ 1an tinh the (k). Khi

diung a®; thi co thé rat ra dugc cong thirc tinh 1ap ddi véi PYy nhu sau :

pio _ OSUI b )AL, +AL,) ©
T aUN(AL + AL AP A L,

ilm
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trong d6 U; 1a modul dién ap nat thir (i) ; con Ajge Va Ay 12 phan thyc va phan ao cta phan tir
thir (i) cua vecto anh tri riéng A cua hé thong. Veécto A cho phép giam bo nh¢ may tinh, giam
khéi luong tinh toan va lam tang tbc vong 1ap 1 tbi wu trén so do tlen trinh tinh toan, diéu nay
cling c6 nghia 13 tiét kiém thoi gian may tinh trong toan bo tién trinh t6i wu. Vécto A md
phdng trang thai xac lap dang duoc tdi wu hoa cua hé théng dién, va duoc xac dinh sao cho
thoa mén mot hé phuong trinh phi tuyén c6 dang nhu sau :

Fl _UOUlaAlRE UoUerllm +A1ReU12a +A|ReUlr Pi +(GiC +GiH)[(U0 +Uia )2 +U|2r];
F2 - UoUlaAllm + UoUurAuRc + AchUlza + AuRcUuzr +Q' +(BiC + BiH + BiB)[(Uo + Uia)2 + Ulzl’] 5
F3 - Uerllm UlaAlRe + GuUla u ir +2(G1] ja Bl]U]r) 2
i;}
F4 _GllUlr +BuUla UerlRe 1a 1Im +Z(B|1U]a +G1]Ujr) 2
j=1
j#i

v6i i, j=1..N( tong sd nut PQ va nut PU trong hé thong);

P; va Q; 1a cong suét tai nut (i).

Gii, Gij, Bii, Bj; va Bg; 1a cac phr:fm tir thuéc ma tran téng din nat mo ta cau trac cua ludi
dién.

Gc. , Bei, Gui » By md phong hiéu ing didu chinh dudi tai ciia phén tir bién ap tai nat
thr (i).

U, Uy 12 céc phén thuc va 4o ctia dién ap nat thi (i) so véi dién 4p nat can bang.

U, 1a modul dién p ciia nit can bang.

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

3.1.Thiét 1ap mé hinh toin

Xac dinh cong suat phan khang Qir cia M ngudn trong khoang mot gi¢ vén hanh sao
cho cuyc tiéu hoa tong tén thit MW truyén tai DPo(Qjr) trong mot hé thong dién c6 N nit :
AP4(Q;) > min;  VGi i=1..M; @)

Gia thiét rang tong cong suit phan khang yéu cau bdi cac phu tai ch va tong cong suét
nap Qsc hau nhur khong dbi khi didu chinh Q , con ton hao DQ,, trén cic nhanh X bién doi
theo Qir. Nhu vay, ham muc ti€u (7) dugc xem x€t théa man cac rang budc van hanh hé thong
sau day :

AQ (Q)-2Qi +Q, . —Qx=0; (3)
Qi (U< Qu(U)<Qi(UY) ; )
U7 (Qip) <= U;(Qy) SUT(Qy) (10)
n, <n,(U,)<n; ; (11)

i=1..M j 1..N, m=1..Tong s6 nhanh.
trong do U la dién ap nut (j) , con nn, n', vd n, 1a cac chi s6 mo phong hiéu Gng dicu
chinh duéi tai cua cic may bién ap dang véan hanh trén nhanh thir m trong hé théng dién.

Viét mg rong ham muc tiéu (7) xet rang budc (8) dudi dang ham Lo(Qirle ). Va xet
diéu kién Ly(Qif, lo)—*min , din dén diéu kién toi vu hoa theo Qir Va 1y nhu sau :

(08P, Q) (aAQL(QiF)_1]=0.
Q b

0Q 0Q;
<AQL(QJ’)_ZQ1F +ch_AQC =0; (12)
i=1..M;
j=1..N;
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Diéu kién rang budc (9) dugc kiém soat bd sung cho (12) bai dinh Iy Kuhn-Tucker :

s;Q:o khi (Q; <Q, <Q})
iF
L, , . (13)
<0 kh L =Q!
9 aQIF 1 QlF QI
aLQ >0 khi Q,=0Q;
Qi

Trong qué trinh t6i vu héa cong suat Q¥ , thong qua phép mé hinh hoa phan tan boi
vécto anh tri riéng A cua hé thong thi diéu kién rang budc (10) dugc kiém soat bai mot co ché
tac dong nhu ham phat. Tri s0 dién ap U“‘)(Q"‘)) dugc kiém soat boi phép 1dp newton gidi mot

hé gom 2 phuong trinh phi tuyén ddi v6i mdi nit thir (i), @ 1an tinh thu (r) :

U, U, dGu dG§] [AG 14
= + X ( )
S, (1) S, o dHu dH$ ) AH o

trong d6, d; 1a goc dién ap nut (i) ; DG va DH 1a cac d6 1éch ham phi tuyén phy thudc vao
phén tr thir (i) ctia vecto anh trj riéng A, phan énh tinh chét ciia h¢ thong lan cén toa d¢ t6i uu
hoa ddi v6i ngudn (i), va phu thugc vao dién ap va cong suat ctia nguon (i) trong qua trinh tdi
wu héa PQ cta cac ngudn trong hé thong.
Va CO . dGu=2 Ui AiRe - UD AiRe COSdi - Uo Ailm sindi 5

dGd = UoUiAiResindi - UoUi Ailm COSdi H

dHu = U, Ajj, cosd; —U, Ajgesind;— 2 U; (Ajim + Biz ) ;

dHd = - U,U;Ajiwsind; — U, U; Ajg. cosd;;

3.2.Giai thuit toi wu héa cong suat Qir cia cac nha may dién

So do khdi tién trinh tinh toan t&i uu hoa cong suat Q dugc dé nghi nhu trén Hinh 2.
Xét ring trong qua trinh DPq giam dan thi hé théng c6 du kha ning can bang cong suat boi tat
ca cac nguon dang van hanh trong hé thong dién.

Vi cac nguon cong suat phan khang c6 thé ‘phat MVAr vao hé thong va cling co thé
thu MVAr tir hé thong , do d6 dai lugng Qir co thé xéac dinh duong hodc am. bé giai duoc
nghiém Qjr t6i wu thi biéu thi mot dai lugng tinh toan q;r(Qir)=>0, sao cho cac dai luong dao
ham riéng theo qir ddng dang vai cac dai lugng dao ham riéng theo Q.
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Khgi dau Modul

toi wu h6aMVAr

Xic dinh thong s6 cau tric hé théng
Cé xét mdy bi&n ip diéu chinh dusi ti
[
f
Phén bo dién p va déng dién
Xac dinh veécte A.
Tinh céng suit cin bang Ki€m tra - cai d4t dién dp
Tinh tong ton hao MVA vi cbng sudt MVAr cida nguén
Tinh téng céng sudt nap

Liy »Xac dinh Qp

Kiém tra
dinh Iy Kuhn-Tucke
va can bang

Kiém tra
cdc rang buge
va cin bang

khong

Tinh A}.Q
va Lo+l

| Xuit QiF va kg toi u'u|

khong

Cet thie Modul
toi wu hoa MVAr

Hinh 2 So d6 khéi tién trinh tinh toan t6i wu héa cong suat Q.

Nh¢ vecto anh trj riéng ma Q¥ c6 thé dugc xac dinh theo ¥ & lan tinh th (k) :
q(k) _ }\'((I;)UizF (AizRe + Aizlm)_ Z(QI_F + Qipt + QiC)(AiRe - )\'((l;)Ailm)

) — ; 15
" Z(AiRe_y\‘(é)AiIm) ( )

Ap dung dinh 1y Kuhn-Tucker kiém soat sao cho 0<q® <q’; v6i ¢, phu thudc
vao gidi han cho phép may phat hoat dong an toan theo gidi han I va U, tuong ung véi mot
mrc phat Psg.

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

Két hop cac modul t6i wu hoa cong suat P va cong suat Q s& nhan duge so do khéi tién
trinh tinh toan nhu trén Hinh 3.

Khdi ddu Chueng trinh tinh todn ‘ T&i v héa ddu phin dp cia may bi€n dp ‘
t8i un héa PQ cida cdc nha miy dién
]

Nhip s6 lidu cfu triic nit vi nhanh ‘ Mébdul Chuong trinh t8i un héa cong suit P ‘

ciia hé théng dién

Xéac dinh théng so ciu tric hé thong
Cé xét mdy bién dp didu chinh dudi tgi
¥

1
Phén bd dién ap va dong dién

Xae dinh vecto A. — -
Tinh eong suat ¢an bang
Tinh tong ton hao MVA

! Xse dinh trang thdi t6i un

Tinh téng chi phi nhién liéu
Tinh tong ton hao MVA

¥

Hinh 3. So @b khdi tién trinh tinh toén toi vu héa cong suat PQ

Can bing Cong suat

M@adul Chuong trinh t&i uu héa céng suit Q
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Piéu kién rang budc (11) duge kiém soat boi tinh toan tdi vu hoa dau phan ap cia cac
may
bién ap di€u chinh duditai: n, <nf’  (U{),e, ,T, )<n};
voi ey va Ty, la cac tham so k¥ thuat ctia b diéu chinh dudi tai cia may blen ap trén nhanh
(m) , con U, la dién ap t6i wu dugc tinh toan theo diéu kién cuc tiéu tong ton that cong suat

ou

MW truyén tai , sao cho [5AP o (Ui, A, )] _o » va thong thuong s& phai thoa man gi6i han
1 (k) r
U; <U%. <U; tai nit di€u chinh thir (i) ¢6 lién quan v6i nhanh m6 phong may bién ap (m) .

opti —

5.0 SANH KET QUA TiNH TOAN MQT SO Vi DU TIEU BIEU.

Trich Bing Tom tit K&t qua
TABLE IV Sumarv of Results for the 30-bus System
Variable 11:::::1 Final Stated
W Scudy
P, (89) 99,211 187.21% 266,554
l':{lﬂ'} ag.000 53.701 0. 00
lsllﬂj 50.000 16,955 15,000
¥ g (8} 20,000 11,288 10,000
Fyq (W) 20,000 11.287 10.009
!13 (M) 20.000 13.33% 12, boo
qltmuj 5,335 19.342 18.353
Q (VAR 27.657 27.423 27,439
Q, {HVAR) 21,564 21,208 21.223
ﬂ. VALY 22,833 23, 0BG 23,104
ﬂu{lﬂﬂ} 30.583 18,538 38,453
Euﬂﬂlﬁ} 40,345 L0, 423 L0155
Y, (pu) 105 1.10 1.10
Valpouws) 1.0 1.08 1.08
V3 (p.u.) 1.01 1.08 1,03
Vglpou:) 1.01 1,04 1,04
'H'n'l'.y sla) 1,05 A.0B 1.09
Viylpewn} .05 1.08 1.08
3,y 1.078 1.072 1.072
B, 1.069 1,070 1.069
oy 1,032 i.032 1,082
By 1,068 1.068 1,068
SaneTALI®D 901.918 804,853 B23.629
iieiee pany 90932 10,486 10,154
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5.1.Vidu 1.

Tham khao 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 cach thiét lap ham muyc ti€u, sau qua trinh tdi uu hoa thi téng chi phi nhién li¢u
giam va téng ton hao MW ciing giam (xem cac vidu2va3 tiép theo sau). Tuy nhién c6 mot
s6 cau tric hé thong dién dic biét lai 1am ting ton hao DP(Pir) sau khi phan bé tdi wu hoa Pig.
Pay chinh 14 trudng hop ciia hé thong dién 30 nut néu trong vi du 1 nay. Quan sat trich s licu
bang TABLE IV nhén thay két qua hai lan tinh : tong chi phi nhién liéu cang duoc giam thap
thi tong ton hao MW truyén tai cta hé théng cang tang 1én. Téng cong suit bu VAR rat nho.

Néu ldy gia ton hao dién niang 1a 50/MWh thi tir két qua trong TABLE IV (hinh bén)
nhan thiy nhu sau :

Téng mirc tiét kiém chi phi ciia lan tinh “first study” :
(901,918-804,853) + (5,812-10,486)x50 = -136,64 $/h ;
Téng murc tiét kiém chi phi cua lan tinh ‘second study’ :
(901,918-823,629) + (5,812-10,154)x50 = -138,81 $/h ;

e Két qua tinh toi vu PQ bang chuong trinh OPIMAGeQP :
Pé so sanh ddi chiéu chiing t6i ciing s& tinh 2 két qua, ca 2 1an tinh 2 két qua nay déu
xét truong hop cac ty dién khong dong dién trong hé thong — chi diéu chinh cong suét
clia cac ngudn - nhim so sanh voi két qua ghi trong bang TABLE IV véi tong dung
luong bu da nho. Liy gia ton that dién ning 50$/MWh.

Két qua thi nhét :
Mo phéng dau phén ép . n4.12=0,955; n6_9=0,955; Il6_10=0,94 s Ma7og =0,94 5
Murc phat toi uu : S1=(114,8170-j6,7516)MVA; «— U;=1,1 p.u.

S,=(68,7117+j53,2355\MVA; < U,=1,097 p.u.
Ss=(33,1561+j63,0738)MVA; «— Us=1,092 p.u.
Ss=(35,0000+j20,0380)MVA; — Ug=1,052 p.u.
S11=(18,0621+j9,6202)MVA; <« U;;=1,098 p.u.
. ) S13=(20,2096+j14,917)MVA; « U;3=1,098 p.u.
Tong chi phi kinh t€ nhién li¢u:  C,=840,95%/h.
Tong ton hao MW sau khi toi wu : DP,=6,556MW.
Tong mrc tiét kiém chi phi trong mot gid : (901,918-840,95)+(5,812-6,556)x50 =

23,778h
Két qua thu nhi :
Mo phél’lg déu phﬁn E’lp . H4-12=0,975; ﬂ6-9=0,975; n6_10=0,97 s Ma728 =0,97 N
Miic phat t6i wu S;=(135.9105+j2.8200)MVA; « U;=1.1p.u.
$,=(60.2329+j17.5572)MVA; < U,=1.088 p.u.
S5=(35.0264+j55.5165)MVA; < Us=1.086 p.u.
¢=(10.0000+j59.9399)MVA; « Us=1.072 p.u.
$11=(22.7725+j6.8456)MVA; « U;;=1.077p.u.
$15=(26.3929+j12.8045)MVA; « U;3=1.08 p.u.
Téng chi phi kinh té nhién liéu:  C,=832,901$/h.
Téng ton hao MW sau khi téi wvu : DP,=6,935MW.
Téng muc tiét kiém chi phi trong mot gior (901,918-832,901)+(5,812-6,935)x50 =
12,87$/h.
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5.2.Vidu 2.
Tham khéo s6 liéu vi du hé théng dién 5 nut , tir trang 295 dén 300 cua sach “Power
System Analysis” cia Hadi Saadat do nha xuat ban McGraw Hill 1999. S6 liéu ban dau cho
trén Hinh 4. Khi chua t6i wu cong suat P c¢6 tong chi phi nhién liéu C,=1633,24%/h va tong ton
hao MW truyén tai 13 DP,=3,05248MW; LAy gia ton that dién ning 50$/MWh.
o Két qua tinh tdi uu cta sach Hadi Saadat :
Phan bd kinh té cong suat MW ciia cac i

ngudn 1,2 va 3 nhu sau : e b A l =
Mtrc phat kinh té P5=23,5581 MW; ) " jsohew :z
P,=69,5593 MW; '
P3:=59,0368MW; vt s
Tbéng chi phi kinh té nhién liéu: ) Mo o

C,=1596,968/h. ( tiét kiém 36,28$/h)
Téng tén hao MW sau khi t&i uu :
. DP,=2,157691MW. ( tiét kiém (3,05248-2,15691)x50=44,79$/h )
Tong murc tiét kiém trong mot gio : (36,28+44,79)$/h =81.07$/h.
o Két qua tinh t6i uu PQ bang chuong trinh OPIMAG_QP :
Murc phat tdi wu : S1,=(32,7912+j10,1597)MVA; < U;=1,1000 p.u.
S2r=(60,7477+j19,1404)MVA; «— U,=1,0882 p.u.
q  $35=(58,3040+j37,3436)MVA; — Us=1,0870 p.u.
Tong chi phi kinh té nhién liéu : C, = 1594,3260508/h (tict kiém (1633,24-1594,33) =
38,91$/h.) ) ) )
Tong ton hao MW sau khi t6i wu : DP, = 1,84263 MW.( tiet kiém (3,05248-1,84263)x50 =
60,49$/h. )
Tong murc tiét kiém chi phi trong mot gid : (38,91+60,49)$/h = 99.4$/h

5.3.Vidu 3.

Tham khao sb liéu vi du hé théng dién 26 nut , tur trang 301 dén 309 cua sach “Power
System Analysis” ciia Hadi Saadat do nha xuat ban McGraw Hill 1999. So d6 lién két nhanh
nut dugc quan sat nhu trén Hinh 5. Cac nhanh bién ap voi ny, dugc cho tai trang 302. Cac tu
dién dong ¢ dinh v6i mirc bt MVAr duoc cho tai trang 303 va 304. Khi chua t1 wu cong
suat P ¢ téng chi phi nhién lidu C,=16760,73$/h va tong ton hao MW truyén tai l1a DP,=
15,53MW. Léy gia ton that dién ning 50$/MWh.

e Két qua tinh tdi vu PQ cta sach Hadi Saadat :

Murc phat tdi uu : P;=447,611MW; < U,;=1,025 p.u.

P,=173,087"MW; < U,=1,020 p.u.
P35=263,363MW; — U;=1,045 p.u.
P,=138,716MW; — U,~=1,050 p.u.
P5=166,099MW; — Us=1,025 p.u.
P,6,=86,939MW; — U,c=1,015 p.u.

Téng chi phi kinh té nhién ligu :

C,=15447,728/h. ( tiét kiém 1313,01$/h)

Téng tén hao MW sau khi t&i uu

DP, = 12,807MW. (tiét kiém (15,53-12,807)x50 =
136,158/h )
Tong murc tiét kiém chi phi trong mot gio
(1313,01+136,15)$/h =1449,16%/h.

Himh 4. - S8 lién hé thang dién S niit.

Hinh 5. - So' d6 hé thong dién 26 nit.

e Két qua tinh toi vu PQ bang chuong trinh OPIMAGeQP :
Murc phat toi vu : S;=(466,403+j324,555)MVA; <« U;=1.100 p.u.
S,=(166,320+j 21,714)MVA; <« U,=1,094 p.u.
S;=(267,132+j 97,806)MVA; <« U;=1,085 p.u.
S,=(130,549+j 79,920)0MVA; <« U,=1,051 p.u.
Ss=(193,665+j 58,6753)MVA; « Us=1.0848 p.u.
S,6=(50,000+j 15,000)MVA; <« Uy=1,0677 p.u.
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Toéng chi phi kinh té nhién liéu : C, =15437,838/h. ( tiét kiém 1322,98/h =
(16760,73-15437 83) )

Tong ton hao MW sau khi téi wu : DP, =10,996MW. ( tiét kiém (15,53-10,996)x50 =
226,7$/h)

Téng muc tiét kiém chi phi trong mot gio : (1322,9+226,7)$/h =1549,6$/h.

Mo phong dau phan ap tOl uu . Ny3= Npq3= N3 13—1 5 Ny 3—0 985 Ny4.12= n6_19=n7_9=0,97.

5.4.Nhan xét

Pbi véi vi du 1, néu thyc hién t6i wu hoa trang thai xac lap chi nham giam tong chi phi
nhién liéu dé phat cong sudt MW thi c6 thé tinh tong chi phi nhién liéu giam den mirc thap
hon nita, vao khoang tir 799,5$/h dén 800 ,5$/h, tuy nhién tong ton hao MW truyen tai bi bude
phai ting 1én trén mirc 8,5MW, v4i gia ton that dién khoang 50$/MWh thi tong muc tiét kiém
chi phi s€ bi am.

e Chi phi nhién liéu san xuét dién va chi phi ton that dién ndng déu can phai dwoc gidm t6i
da dé ting cuong loi ich kinh té d6i voi hé théng dién. THi wu hoa cong suat phan khang
nham giam ton that dién nang, dong thoi cai thién trang thai xac 1ap hd trg qua trinh t6i wu
hoa cong suit tic dung dé cuc tiéu hoa chi phi nhién liéu. Chuong trinh OPIMAGeQP
ludn tinh dugc tong mirc tiét kiém chi phi dwong ( gdm chi phi nhién liéu va chi phi ton
hao dién ning) trong mot gio dbi vdi cac truong hop néu trong cac vi du 1,2 va 3, cho
thdy wu diém cia giai thuat dugc dé nghi.

e (C6 thé phat trién mo hinh vécto anh tri riéng voi giai thuat quy hoach tuyén tinh dat duoc
hiéu qua tot d6i véi 16p bai toan toi wu hoa trang thai xac 1ap cta hé thong dién.

6.KET LUAN

Trude day, trong [1],[2],[3],[4] va [5], da phat trién cac giai thuét chuong trinh tinh
toan nham ti uu hoa riéng biét cong suat P hodc cong suat Q v61 mo hinh vecto anh tri riéng
— d4 ap dung tinh toan trén so dd vai traim nat véi sb liéu thuc té cua hé thong dién Viét nam,
cling nhu d3 4p dung hiéu qua trong cong tac dao tao cic nim vira qua. Hién nay dé nghi mot
gidi thuat moi voi chuong trinh OPIMAGeQP duoc 14p ra da chung to duoc uu diém cua
phuong phap mo hinh héa hé théng dién véi vécto anh tri riéng trong viéc giai bai toan quy
hoach phi tuyén téi vu hoa ddng thoi cong suit P&Q cua cac nha may dién.

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 : A4n 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
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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