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TOM TAT : Viéc kiém tra va ddnh gid chdt lugng cdc hé théng déng la cdng viéc rdt quan
trong. Thuong déi vdi mdt hé théng phitc tap ching ta chi do luong dugc tin hiw vao — ra;
cdc théng sé ciia hé thong ¢ méi lién hé chdt ché véi nhau va dnh hudng truc tiép dén chdt
lwgng cia hé.

Viéc kiém tra ddnh gid chdt lugng hé théng théng qua viéc mé phdng cdu tric ciia ching va
chinh dinh cdc théng s6 cdu tric hé théng djng dugc cdc nha khoa hoc lén trén thé gidi
trong cdc lanh vuc do luong, dién dign ut, co khi, xdy dung, héa ddu... quan tdm [1+5].
Trong pham vi bai viét nay chiing ta dé xudt mgt phuong phdp phdt trién tiép cdc phuong
phdp da cd [1+5] nhdm mé phdng cdu triic ciia hé théng trong diéu kién cdé nhiéu tdc djng
va thoi gian tré.

L PAT VANDBE

Trong nhitng ndm gin ddy, mdy tinh di trg gidp dic luc cho con ngudi trong
viéc ki€m tra ddnh gid cdc hé théng phiic tap qua viéc mé phdng cdu triic clia hé
théng [1+5].

So d6 khoi chic ning clia mot hé théng cin ki€m tra [2] bing phudng trinh

trang thdi dugc m6 ta & hinh 1.
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PAu vio x(t) Hé !hﬁ'ng cin Pdura Y(1)
Tt kiém tra

KHOI CHINH BINH THONG 50 CUA MO HINH

Khdi ma trdn nhay Khdi chinh dinh thong AP
cam M s6 AP +

f f P=Py+hAP

M6 phdng trén mdy tinh Théng s6 hiéu chinh
> Hé théng md phdng <

Hinh 1 : So dé khoi chitc ndng dé€ mé phdéng hé thong
bang phuong phdp ma trén nhay cdm m
ding phuong trinh trang thdi.

Dya vao phuong phdp ndy, ching ta xét viéc ki€m tra va ddnh gid chat
lugng hé thong thong qua viéc md phdng cdu tric cla ching trong diéu kién cé
nhiéu va thdi gian tré. Sd dd khdi chitc ning viéc mod phdng cdu triic hét hong
biang phudng phdp ma trin nhay cim cé xét d€n thoi gian tr& va nhiéu dugc mé

ta & hinh 2
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tinh phu tdi g(t) Nhi&u quan sdt v(1)

o2

Piu vao do duge x(1) l

Hé thdng cin kidm tra

v

A

AD

kHOT CHINH DINH THONG SO CUA MO HINH

lMl’i phong trén mdy tinh

Khdi ma trin p|  Kndichinh 1y
nhay cim ¢ théng 56 0
HT Ma
I phdng
P

Hinh 2 : So dd khéi chitc ning dé md phdng hé thdng bang phuong phdp ma trdn

Céc tin hiéu:

nhay cam

x(t) : Tin hiéu ddu vao hé théng cin kiém tra.

y(t) : Tin hiéu dau ra.

Z(t) : Tin hiéu dau ra do dugc.

g(t) : Pic tinh tinh phu tdi.

V(t) : Nhiu quan st c6 dang phan b6 Gausse.

¥ (1) : y(t, ) tin hiéu ra dd dugc md phdng.

0 : Véctd thong s& clia md hinh (md phdng).

v

80, +(87D+al)' &' EB)

Théng 56 hiéu chinh

Viéc chinh dinh cdc thong s6 clia ma trdn 6 dua vao phudng phdp sai s6 binh

phudng t5i thi€u [1]:

minJ(0) = %{E(OAT ).E(é)} +or
2]

Trong dé:

0

2

¢y

0 << a <1 :thong sd bé Tikhonov.
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E (8) : vectd sai s dugc xdc dinh bdi E(8) = Z(t) - y(t, )

Z(t) :vectd ddu ra do dudc cla hé Test system.

A A A A ]
y (O =y(t, 8) : Vectd dau ra md phdng.

Vi y(, @) phu thudc vao thong s6 m6 phdng cla mdy tinh nén sai s8 cia
E(0) ciing phu thudc vao 0.

Theo phuong phap trong s binh phudng bé nhat, 0 c6 thé hiéu chinh theo
cdch cin bing dé€ c6 Jmi‘n :

AD = (0@ +al) O E®) V)

Trong d6 ¢ dugc x4c dinh bing:

Va1la ma trdn ddn vi.
Cu thé, ta xét mot hé thdng ning lugng khu vy ndi véi hé thdng ning lugng

khu vuc khéc & hinh 3:

________________________________________________

Hinh 3 : Miu nhip xudt ca 2 ving a v b

Gid st c6 mdt nhém mdy phat & khu vyc (A) ndi vdi hé théng (B) trong d6
cdc nhém A, B ¢6 th€ van hanh doc 14p nhau; ciing ¢6 thé hidu B 12 hé théng 16n,
trong d6 cling c6 mdt nh6m mdy ph4t van hanh déc lap nhu nhém A [2].

Céc thong s§ ddu vao — ra clia nhém A 1 hé phi tuy&n dic trung bdi:

X = fA(XA’ VA’ IA) )
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y = ga(Xa, Va, Ia)
Z=y4v

N&u c6 nhiéu nhém nhuv nhém A, ta cé:

x; = fi(x;, Vi, I) (3)
0 = gi(xi, Vi, ) 4)
Yéi:

;q: Vectd trang thdi bao gdm t4t ¢4 cdc mdy phdt va bi€n s trang thdi kich
thich trong ving.
I;: Vecto dong tdc ddng, 1a tin hi€u vao:
L={L, L) 5)
V;: Vectd tao dién 4p bus ranh gidi:
Vii = {Vor, Vo2 s Vom} (6)
Ma vectd con cia vectd dién dp bus la tin hi¢u ra.
-Ham vectd phi tuyé&n f; danh cho phan dong lyc ciia mdy phét va kich thich
cho ving i.
-Ham vectd phi tuyén g; diing cho cin bing mang.
Nhiéu tdc dong vao ving s& 1am dnh hudng dén diéu kién cin bing ciia hé
va két qua s& 1am cho I;, V; thay d6i.
Toan b van dé kich thich d€ hé cin bang dugc tinh todn nhu sau:
PAu tién toan bd mdy phét ciia viing i xem nhv 12 mot mdy don, do dé ta si
dung thuit todn trung binh nhu trong DYNRED. Sau d6 thém vao toan bd hé

thdng kich thich dén tit ca cdc mdy phdt, vi vdy hé phi tuyén dudc tao ra trong

vung la:
Xi = fi (Reiy Vo Iiy %) (7
Y =& X, Vi, Ii) (8)
Z =y+v
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Vectd trang thdi x,; c6 kich thudc bé hon x;, vec td di€n dp bus V,; o kich
thudc khac Vi, tuy nhién kich thudc vectd dong va vectd dién 4p bus con lai
khong thay déi.

Mo hinh kich thich dugc chida trong vectd o; . VAn dé cda kich thich 1a di€u
chinh o , Vi véiy. di€n 4p bus ranh gidi V; cia (7), (8) 1a toan bd ki€u (3), (4) cho
viéc thi€t 14p nhiéu trong viing.

Mo hinh diéu chinh kich thich 14 mé hinh phi tuyén dudc md td & hinh 4
(hinh vé 4)

et B SR o s NS ) e R e g S8 S e i b R SRR S e e S e e TR e
' Pictinhtinh  Nhi&u v(1)
M HINH bAY BU Phuy i g(t)
H
E Hé thong -
Bélm vio x(t) kich thich Piura
—+—— | diydicin T
! X@ 1y
1

clmgeasil e Lt op e Bl U Dip o B T R S Z
M HINH DA BUOC BON GIAN HOA Khi tdi tu
A

Mo hinh da
| dugc don gian

hia

A
Pdu ra mo phong [I (t, 0 )

Qu¥ dao nhay cim

Hinh 4 : S0 do cdu triic sit dung mé hinh nhay cdm dé nhdn dang cdc thong s6 ciia mé hinh
don gidn hda.

Cac tin hiéu:
x(t) : Tin hiéu vao khéi kich thich.
z(t) : Tin hiéu d4u ra khéi kich thich.

(t, 8) : Tin hiéu ddu ra dd mo phdng.
v(t) : Nhiéu quan sit clia hé thong.
g(t) : Dac tinh tinh phu tdi.

Thi tuc diéu chinh md hinh yéu ciu céc budc sau:
16
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1. M6 phdng thdi gian phan hdi clia todn bo phdn tit trong nhiéu vang.

2. Luu trit dong I vadién dp bus ranh gidi Vy,.

3. Toan bd mdy phét tip hgp thanh mdy phdt tudng dudng [6], thu dudgc mo6
hinh mdy phit.

4, Thém vao mdy phdt tudng dudng ki€u chung dén kich thich trong viing
tdp hogp. Thiét 14p tén clia ki€u dit liéu kich thich gidng nhu khdi tri nhat trong
viing. Ki€u nay 1a kh&i 16n nhat hodc 1a phic ddp kich thich bé.

5. M6 phdng I; nhu tin hiéu vao dén tin hiéu thu dugc V.

6. Chon m6 hinh kich thich o; va st dung phuong phép xéc dinh quy dao dé
diéu khi€n ching tir V,; d€n Vy,.

Thuét todn thuc hién thi tuc nay dugc ma héa trong MATLAB. D€ st dung
chuong trinh ta phdi cung cdp todn bd model, nhi€u va ving tip hgp.

IL. THUAT TOAN NHAN DANG VA PANH GIA CAC THONG SO CUA HE
THONG KIEM TRA (TEST SYSTEM)

Hé thong dong chiu tic dong cia nhidu va thdi gian tré c6 thé xdy ra trong
cdc lanh vuc do ludng dién, cd khi, xdy dung... Tuy nhién trong céc tai li¢u [1+5]
cdc yéu td nay chi dugc nhic dén va ching dugc md td dudi dang phuong trinh
trang thdi cia hé thdng dong. Nén viéc do ludng kiém tra dudc cdc bi€n chim
theo thdi gian nay trong cdc tai liéu trén dugc xem nhu trudng hgp 1y tudng
khong xét dén [1+8].

T cdc tai liéu trén [1+8] ta gidi bai todn nhdn dang ndy biing phudng phdp
md phdng cau triic clia hé thng trong diéu kién c6 nhiéu va thdi gian tré.

Cé4c sd dd hinh 2 va hinh 4 ¢6 thé dugc md ta tong quat hon biing so dd khoi
kém theo cdc thong s6 nhu hinh 5 (xem hinh vé 5).

Ta xét hé thdng kich thich can diéu chinh hoic cdn thi nghiém (-test
system) c¢6 ddu vao clia md hinh x(t) ddu ra ciia md hinh 12 y(t)

Theo [3] ta ¢6: y(t) = G(q) x(t) + v(t)

17




Scignce & Technology Deveicpment, Vol 3. No 2-2800

V6i
N _Bq') 4  bgt..+tbg™
G 1 — i 171 m 9
(q ) Alg™ l+ag™"' +..+aq™" q ©)
o] day:

q" : 13 todn i,

G(q™"): 12 ham truyén.

q'x(t)= x(t-1).

qx(t)= x(t-d).

d: chidm tré clia hé thong theo thdi gian.

Piu ra ciia h¢ thong Test system c6 thé dwa vé dang phuong trinh hdi quy

tuy€n tinh nhu sau:

2t )=047(—d)+v()=0"0( -d)+v()  (10)

o day:

6 =|a” :", g|=[a,..q, b..b,.]

La vectd thong sd chua biét cin dudc x4c dinh

Va  §(e-d)=|x" 0]

0"t —d)=[plt-1)..y¢~n): x(t —d —1)..x(t - d ~ m),1]

L& vectd quan sét (hdi qui) dugc x4c dinh bdi céc tin hiéu cda ddu vao va

ddu ra lui vé qu4 khy.
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Ta vi€t ddu ra ciia mé hinh y(1,6) § dang phuong trinh héi qui nhu sau:
y(t,8) = ¢ (1~ d)®

’\T f\T I\T A A L A A ~
6 ={a b ,g:|=[a1...a,.:b|...bn,g] (11)

La vectd ddnh gid cdc thong s6 clia mé hinh

Sai s6 e(t) ddnh gid du bdo dudc xac dinh nhu sau:

* A

e(1,6) = (1) - y(1,6) (12)

DE x4c dinh vectd thong s30. Ta cin x4c dinh dugc tiéu chudn t61 wu:
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Bl —semin (13)
0

V(é) = E{e(r,é){]+a

J day: 0 << o < 1 1a thong s& bé Tikhonov.
E {#} 12 k¥ vong todn hoc.
T diéu kién can d€ t8i thi€u héa phi€m ham Tikhonov (12) ta thu dugc udc
lugng t61 uu:
0= (R, +al)y,, (14)
Véi Ryy = E{¢(t-d)o"(t-d)} (15)
Y4y = E{¢(t-d)y(1)} (16)

I1a ma trén don vi

Nén
gl 00
0

of = e 0 0
0 0 « 0
0 0 0 «

Thay vao (13) ta xét tiéu chuin dénh gid t&i vu:

V() = ix"-‘ [y(t) 5 ot - d)] Smin (17)

1=l
O day: A% 1a trong s6 va 0 << A¥' < 1.
Thuit todn binh phudng t6i thi€u dé tim udc lugng vectd thong sd can chinh

dinh s& c6 dang:
é(k)=é(k-])+(R(k)+aJ)‘¢(k—d)|:y{k)—é (k—1)¢(k—d)}+a[é(k—1)-é(k—z)} 18)

O<<a<l0<p<l

R(k) =Rk~ 1) + o(k — )" (k - d) (19)
O<<A<l :
Tir (18) va (19) ta ¢ thé thu dugc cic k&t qud dd ¢ & [3] nhu 13 trudng hgp

riéng cho viéc m6 phdng hé thong khi khong tinh d&€n hé s& tré (chdm) ctia hé.
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Khéc véi cdc két qua di c6 trong tai liéu [1+3] viéc s dung phudng phap
chinh quy héa Tikhonov d€ tric nghiém hé théng [1], [2] cho phép tranh dugc suy
bi€n trong céc tl“.lué;it todn (2), (14) d€ chinh dinh céc thong s6 clia hé théng cin
dugc m6 phdng hay clia mé hinh cin dudc rit gon don gidn héa.

Phuong phdp chinh dinh cdc thdng s6 cia md hinh nhay cdm duva theo
nguyén 1y chinh qui Tikhonov trong bai nay cho phép dp dung rdng rdi cic
phuong phdp mé phdéng cau tric di dugc dé xuit trong tai liu [1+3] d€ thi
nghiém hé théng dong c6 nhiéu do ludng va cé chim (test system) rat phd bién
trong cdc hé thdng do ludng, dién tl, co khi, xdy dung, hdéa dau [4, 5] .. D6 1a
nhitng hé th&ng ddng c6 nhidu trong quan sit do ludng va c6 chidm tré phd bi€n
thudng gdp gin vdi thyc t€ hon trong céc lanh vyc do ludng va(test system) tric

nghiém hé théng [1+9].

THE CONSTRUCTION SIMULATION METHOD OF DYNAMIC SYSTEMS
WITH SIMULATION SENSITIVITY MATRIX.

Nguyen Be - Tran Nhu Hong - Nguyen Van Mai - Nguyen Vy

ABSTRACT: It is crucial to and toappraise a dynamic power system. We can normally
measure only values of input and output signals for a complicated system. All the system
parameters are related eachother and they affect directly to the system quality.

The system inspecting and appraising via its structure imulation and the assigning for the
parameters of a dynamic system structure are concerned by famous scientists who majored
in various areas such as measuring, electricity, electronics, mechanics, petrochemistry,
construcfion, ect [1 +5].

The approach introduced in this paper is developed from the available approaches [1+5] to

simulate system structure with noise delay conditons.
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