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Trudng Pai hoc K thuat
(Bai nhdn ngay 26/07/1999)

TOM TAT : Chuyén dgng ciia h¢ théng dién (HTP) dugc mé td bdi hé phuong trinh vi phédn
(PTVP) phi tuyén . Hién nay dé gidi hé phuong trinh ndy nguoi ta thuong ding cdc phuong
phdp tich phdn sé. Tuy nhién, cdc phuong phdp naydoi hdi thdi gian tinh dai . Bai bdo nay
trinh bay phuong phdp gidi phuong trinh néi trén béng gidi tich , theo phuong phdp ndy
nghi¢m cila phuong trinh dugc cho dudi dang chudi , do dé cd thé xdc dinh gid tri ciia géc &
theo thoi gian véi A6 chinh xdc yéu cdu cho trude. Loi gidi dudi dang nhu vy cé ¥ nghia
thuc tién rdt quan trong trong vi¢c diéu khién giit 6n dinh ciia HTD.

MG PAU :

Qu4 trinh qud d6 cd dién cia HTP dugc md td bdi PTVP phi tuyén bac 2 , phuong
trinh nay thudng dudc goi 1a phuong trinh chuyén dong ciia HTD [1].

Phuong phép gidi tich d€ tim nghiém ctia hé PTVP m6 ti chuyén dong cia HTP
cdugc gidi quy€t trén cd sd tuyén tinh hod hé phudng trinh xung quanh vi tri cdn bing.

Chuyén ddng ctia HTP khi bd qua moment can diu clia cdc may phat (MP) c6 thé
duge md td bdi hé PTVP bac 2 sau diy :

d*s, ; ;
TJi del = PT'. - Ei?'gi; - Z EiEjbijSinﬁij + Z EiEjgijCOS&j (1)
Jj=lji j=l,ji
=F;
d day :

8; - G6c tuyét ddi , xdc dinh vi tri roto MP so véi truc quay ddng bo dudc chon

8;; - G6c tuong ddi giita MP i va j

Ty; - Hing s8 qudn tinh

Pr; - Coéng suit cd

E; - Stc dién dong MP

gij, bij- Dién dén tdc dung va phdn khdng tuong hé gitta niti va j

gii - Dién d4n tdc dung riéng cud nit i

V& phdi clia phuong trinh (1) 12 ham phi tuy€n , phu thudc vao cdc bi€n doc 14p &,

8y, ..., 8, thod diéu kién :
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Khai trién ham F; dui dang chudi Macloren & vi tri ban ddu khong cin bang khi
Si=d=.=8;=0 tachd

2 OF n 8%F;
Fi(81, 82, ..,6,) = Fi0 + Z ( ﬁ )06j +Z % ( 36,08 )oaiaj + .. 3)
= j=1

Trong d6 chi s6 0 ky hiéu dai lugng & vi tri khong cén béing ban ddu. Néu xem hé
théng dién 12 hé bdo thd thi v& phdi cda (1) 12 ham Iyc cia HTD , nghia la

aou
Fi(al ) 62: an) e aé-' (4)
Do dé
F= (35 )03 (25 Do = (= ) )
= 65 0 361 0= 0 35 a J
Quan hé (4) c6 thé mo td dudi dang sau day
Fi(1, 52, s 80) = A + Z B+ > Cididy+ - (6)
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Xét trudng hop , trong HTP x4y ra dao dong bé ( géc & dao dong xung quanh vi tri
cin bing ), ta c6 thé tuyén tinh hod quan hé (6) nghia 1a c6 thé bd qua cc thanh phin
phi tuyén ctia (6) . Trong trudng hdp nay ta s& c6 PTVP tuyén tinh bac 2:

d*s,
Ti g7 _2 B;iS; + A (7

Biéu dién dudi dang matrin , ta cé

T,0+B8=A (8)
Pé tich phan phuong trinh (8) , ta 4p dung phudng phdp tdng qudt Lagrange [2],[3]

Gia thiét ring ching ta bi€t ma trdn tich phdn "5,-,- ” clia phuong trinh thudn nhat

(8). Goi C; 12 hing s6 tich phan , ta ¢6 thé viét nghiém tdng quat cla phudng trinh thuan
nhét
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5i = o101 + 0Oz + ... + Olindn . 9)
dudi dang
s=3 Cdy (10)

j=l

Theo phuong phap Lagrange chiing ta xem hé s6 C; nhu 1d ham thdi gian chua biét .
C6 nghia 1a ching ta dua vao (10) bi€n méi C; va né ¢6 thé dugc x4c dinh biing cdch dao
ham (10), ta cé

6=% GCisj+3 ¢ (11)
= = ;
=l j=l =
Thé (10) va (12) vao (7), ta c6
a=TS Cigy (13)
=1
Gi=i2, ... 1)

Vi dinh thic A = |6; | Khéc 0 tai bt ky thoi diém t nén ta c6 thé gii phuong trinh
(13) &€ tim G;

B -

C= Z —f-Ai (14)
k=1

(j=1,2,., n)

L4y tich phin ta dudc

G=3% | S pt (15)

k=l 40
n

G=Y) j (] %Aidt)dt+ G (16)

k=1 40

(G=1,2,.., n)

3 day C, - Hiing s6 tich phan

ThE (16) vab (10) ta tim nghiém t8ng quit ca phuong trinh khong thuin nhit (8)
"dudi dang

Si = i Cj Sij + 6j ‘ (17)

Jj=1
O aay
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= 4 % ' ! Ak' "
0, = > Z 8ij J’ ( j —- Agdtydt (18)
j=t k=l 10 10
Theo 1§ thuyé&t ma trdn [4] , ngudi ta da chiing minh dudc rang 2 dang binh phu’dng
va 1 trong ching x4c dinh dudng thi ching c6 thé déng thdi dugce bi€n ddi thanh tdng cic
binh phidng nhd bi€n ddi

5= By 6 (19

k=1

Khi d6 phuong trinh (9) cho phép 14y tich phin dugc

6, + 1B = 0 20)
& day n s6 1y 12 nghiém cla phuong trinh dai s6 bdc n
by, 1T}, by, by,
A wiflet "B . I‘TJ “ - by by =1y o by, @21)
by b e BT,

Tich phin phuong trinh (20) c6 dang

B = cxsin(y/r, t+ Qi) (22)
(k= 1.2 5.+8)

Thé& (22) vao(19) chiing ta tim nghiém ciia phudng trinh (9) c6 dang

= i ﬂikaSiIl(JEt'i' @x) (23)

k=1
Nhén th&y ring ham §(t) c6 dang téng cdia n dao dong vdi tan s3 riéng @ = T 5

Trén day 12 ndi dung trinh bay mang tinh chdt phuong phép luén , viéc ddnh gid sai
s6 cia phuong phép cling nhu so sdnh k&t qua vdi cdc phuong phdp khdc s& dugc trinh
bay trong cong trinh sau.

KET LUAN :

T6ém lai , Khi nghién cifu chuyén dong cia HTD xung quanh diém cén bing ,
phuong trinh (1) c6 thé dugc thay thé bdi PTVP gin ding . Ldi gidi gidi tich cia né cé
thé tim dudc bing phuong phdp Lagrange. Ldi gidi nay cé ¥ nghia rat quan trong ddi véi
viéc diéu khién HTD trong thdi gian thuc . Khi trong HTD ¢6 bi&én dong , nhd 13i gidi g1a1
tich nay cho phép ta nhanh chéng xdc dinh HTD c6 8n dinh hay khong tit d6 cé quyé&t
dinh diing ddn dé diéu khién HTD.

ANALYTICAL METHOD FOR SOLVING THE DIF'FERENTIAL EQUATIONS
DESCRIBING THE MOTION OF POWER SYSTEM

Nguyen Boi Khue — Nguyen Van Liem

ABSTRACT : The motion of power system is described by the set of nonlinear differential
equations. At present, for solving them , numerical methods are usually applied. However, These
methods are required the long time for calculation . The article studied and built the analytical
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calculating method for solving these equations. For this method, solution is presented by the
series , therefore we can determin= the angle § at any time with required accuracy. This form is
convenient to apply for real - time control power system.
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