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MOT PHUGNG PHAP DU BAO PHU TAI TRONG HE
THONG NANG LUGNG SU DUNG MANG NEURON
THICH NGHI

Tran Hoang Linh
Trudng Pai Hoc Ky Thuat
(Bai nhdn ngay 24/11/1998)

TOM TAT : Bai bdo nay dua ra mbt phuong phdp méi gidi bai todn du bdo phu tdi ngdn han
trong hé théng ning ludng sit dung mang neuron thich nghi bén viing véi cdc nhiéu c6 dang
phin bd khic nhau.

1. DAT VAN PE

Du bédo phu tai tiéu thy ngay hoic tudn 12 mot nhiém vu quan trong ctia cdc nha cung
cAp va phan phdi ning lugng , nhim tién dodn lugng ning lugng tiéu thu trong tudng lai
dé c6 k& hoach san xuat va phan phdi hop 1y .

C4c sd lidu du bdo dugc tim ra tif cdc md hinh md phdng trén mdy tinh thdng qua
viéc it 1§ céc dif liéu da c6 trong qué khit ngay cang dugc dp dung rong rai .N&u cdc mod
phdng dude mo ta cang gidng vdi thyc t€ thi két qua nhén dugc cang chinh xic.

Mang neuron 12 mdt cdng cu rt thich hgp cho viéc hoan thién mé hinh mé6 phdng, né
da dugc nhiéu nha khoa hoc trén th€ gidi st dung, riéng trong linh vuc du bdo phu tdi
ngin han di c6 nhigu bai bdo duge dang trén cdc tap chi 16n cia MJ trong thap ky
qua.Trong bai bdo nay dua ra mot cdch gidi quyét bai todn c6 chd § dén céc tdc dong clia
" nhiéu.

Pong § v6i cac tai lidu [1-3] dé du bdo phu tdi, trong cdc hé thong ning lugng ta
phai xét d&n bon thanh phan sau day:

L(t) = Ly(t) + Li(t) + Lu(t) +L(1) D
e Trong d6 thanh phin xu thé:
La(t) = oyt + o’ + ot (2)

o Thanh phin khéng phu thudc vao thdi tiét nhung mang tinh thdi vu chu ky (séng
mua):

Li(t) = a0 +2_[a; cos(kw, t) + b, sin(kw;1)] (3)
i=] ;
V(’)o' — ET_E.
iw, = T

e Thanh phin phu thudc vio thdi tiét:

12



Tap Chi Phit trién Khos hoc & Céng nghé Thp 2, S6'2+3 - 1999

Lu(t) = BiTa(t) + B2Ta"(®) + BsT () 4)
e Thanh phin thit tr 12 nhiéu:
Li(t) =n(t)

Trong bai ndy trudc tién d€ don gidn ,ta xét dang nhiu c6 phan bs chuin (Gausse),
gid thiét: : .

E[n(t)] =0; E[n’(t) n(t)] =0,° <o
§ day E[.] 12 ky vong todn hoc.

Phuong trinh (1) dugc viét lai dusi dang vectd clia ham quan s4t nhu sau:

L(t)=y
Wo =[ae0, a8 =1+mibli=1+m):B;B.B,]
(6)
=[wy W A Wiyl
X=[X, X1 X2]"=[X1 %3 . xu]" (7
y=W," X +n(t) (8)

H=3 +1+2m+3

1
s wt '
(t ] ol rta(tﬂl
my
K=t : X = s X, =2 )

[H_‘ : t3(t)J

cos mwt i

| sin mwt |

Véi y 12"d4nh gid cda y, ta cé:

y SW'X

6dﬁy

Wi=[&1 6 63 88 (i=1+m)b; (i="1+m) BiBBs)* " (10)
=[ W) w2 ... wi]

2. CAC THUAT TOAN THICH NGHI BEN VUNG
Xét tidu chudn ddnh gid t&i vu:
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N
JW) =Y e(k)e’ (k) — n‘%n (11)

k=1
N2=>n
O day t=kT,
k 1a budc gidn doan,

K= ]-s 2!"'!m<w

e(k) = y(k)~ y(k) 1a sai s& ddnh gid & budc k.

Dura theo phudng phdp Widrow — Hoff [1 —3] ta c6 161 gidi ddnh gid t6i wu sau day:

Wopt(N) = [ReMN)] 1y (N) (12)
Vi k¢ hiéu:
N
R (N)=Y X(B)X"(k)=R, (N-1)+X(N)X"(N) (13)
k=1
1y (N) = 2X(0Y() = 1, (N - 1)+ X(N)Y(N) )
Iy(0) =0

- Tuong tu nhu & [1 —3] ta c6 thuat todn gidn doan dua theo phudng phdp Widrow -
Hoff.

gid

ae(N)X(N)
- XT(N)X(N)

W(N+1)=BW(N)+75 (15)

vio<p <l

Trén thuc t& Bopt = 0,94 +0,98; 2. = 0,00001
va dudgc chon sao cho 2 + X (N)X(N) # 0
o 12 hé s8 lap dude chon trong khodng 0 d&n2: 0<a <2

Dua theo phuong phép xap xi ngiu nhién ta c6 thudt todn thich nghi sau day dé ddnh
vectd trong s6 can tim (hinh 1)

W(N+1)= W (N)+y(N)V, -I(W)‘ W=l (N) (16)
0<p<1

O day V,.J (W) 1a gradient
y(N) 12 hé s6 13p dugc chon sao cho théa méan 3 dieu kién hoi tu do Robbins — Munro

dua ra:
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0<yMN) — 0; D ¥(N)=c0: Y y*(N)<o0 (17)
N=1

N-o® N=i
Tuong ty nhu & [1] ta xdc dinh dude vectd diu vao x c6 dang:

X" = [t t2 £ 1 cosmt ... cosmat sinmat Ta- @) Tza(t) T3a(t) tanh(a; Ta(t) +a12T2a(t) +
313T3(t) +b|) tanh(aan([) - anZTza(t) * an3TBa(t) +bn)] . (]8)

Vectd trong s6 W c6 thé tim duge nhd sit dung thuit todn Dash - Satpathy — Liew —
Rahman [1] nhu sau:

W (k+1) = ﬁW(k)+—qe(k)Tik) (19)
2+ xT k)

0<p=<1i;

O<a<2;

A= 0,0001 .

0 day ta ky hiéu:
0 = [SGN(X) 111 tanh(a;;Ta(t) +312T2,,(t) + a13T‘1(t) +by) ... tanh(a, T(t) + angTza(t) +
T a(t) +by)] (20)

Ham SGN c6 dang [1]

1,n€ue=0
-1, néu e<0

SNG(e) {

Pé ddm bdo hdi tu nhanh véi cdc dang nhi€u c6 dang ham phan bd khdc véi dang
chudn Gausse (thanh phan L, () trong phuong trinh (1)) nhung vin git tinh d&i xdng ,vi
du nhiéu L(t) c6 phan b8 Laplace , ta st dung thuit todn thich nghi bén viing sau diy dé
danh gid vectd trong s6 W :

aSGN (e(k))8(k)

W(k+1)= BW(k)+ e

(21)
B =0,94 + 0,98

Duya theo quan diém xap xi ngiu nhién ta cling c6 thé si dung thuét toan thich nghi
bén viing sau day dé tim d4nh gid vectd W.

W(k+1) = BW(K) + c(k) SGN (e(k))A(k) (22)
B =0,94+ 0,98
0<ak) <1

lim W(k)=W,, - Téi vu can tim
k—0
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Céc hé s6 a (k) dude chon sao cho thda man cdc didu kién hdi tu do Robbins —
Munro [4] dua ra.

Trén thuc t& dé don gidn cé thé chon thuét todn thich nghi bén viing sau day dé du
bdo phu t3i trong cdc hé théng ning lugng , trong digu kién thi€u thong tin :

W(k+1)= pW(k)+ —CU— SGN (e(k))0(k) (23)
C, +C,k '

0L P &Y

0< Cp Ci <

0< Cg_

chonCi=Ci=C=1;B=1

Ta cé:

Wk+1)=W(k)+ ﬁSGN(e(k))B(k) 24)

v6i xdc xudt bing 1 khi budc 14p k — o cdc dénh gid W(k) sé& ti€n tdi gid tri t6i uu
W(\pl g
P{lim Wk)-W,, } =]

k=

cé nghia 1a ddm bdo hdi tu hau nhu chic chin.

Ta ky hiéu sai s§ ddnh gid vectd W nhu sau:
V(k) = W(k) - Wop

Dua trén co s3 1§ thuy&t x&p xi ngiu nhién va nhitng di€u kién han ché& cla vectd dau
vao X(k) :
t+N
dI< Y XKX"(k)<d,] VYk>0 , (25)
k=t+1
0<dj<dy<oo;N<ow
Trong d6 I 14 ma trdn don vi
C6 nghia 12 vectd d4u vao khéng nhiing bi han-ch€ dudi ma con bi han ché trén

[X(W)|* <g; Yk vdig>0
Thda min céc didu kién han ché trén, cdc thuit todn thich nghi bén viing dua trén cd
s& phudng phép x&p xi ngdu nhién diing d€ dy bdo phu ti niing lugng dién s& hdi tu.

limV (k) =0

k—>w
Ap dung phuong phép Rafael Caneti va Martin Espani dé chon tin hiéu dau vao
thich hgp cho bai todn du bdo ning lugng , ta c6 duge cdc dinh thifc sau:
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t+N
dI< Y XT(k)X(k)<d,l:0<d, <d, <o
k=t+1
t+N .
gll< Y XT(ko(k)<g,l;0<g <g, <o (26)
k=t+1
t+N
hI< > 07(k)o(k)<h,l;0<h, <h, <o
k=t+1
Néu chon céc vectd tin hiéu ddu vao thda man ddng thdi 3 dinh thic trén thi cic
thudt todn thich nghi bén vitng ma ta xét dén trong céng trinh s& dim bo héi tu véi xde
xudt bing 1 khi budc 1ap k tién tdi co va gid tri V(K) tién tdi 0

W(K) — Wop = V(K) = 0
k—c0
- Trudng hop nhi€u n(t) trén, néu quan sét y(t) c6 dang phan b6 khac chudn 1 vin dé
v0 ciing phifc tap nhét 12 khi sit dung mang neuron dé mé hinh héa hé théng ning lugng,
vén dé nay s& dugc xét ti mi trong cédc cong trinh tiép theo.

KET LUAN
Tinh chinh xdc cia m6 hinh duge ning cao nhd sit dung céc thuat todn thich nghi bén
viing va nhd tinh dén cdc dang phin bd khac nhau ciia thinh phin nhiéu L(t).

AN ALGORITHM FOR SHORT - TERM LOAD FORECAST IN POWER
UTILITY USING AN ADAPTIVE NEURAL NETWORK
Tran Hoang Linh

ABSTRACT: This article present a new algorithm for short - term load forecast in power
utility using a robust adaptive neural network with difference distribution formula of noises.
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Hinh 1: So db khoi dé dinh gid cdc thong s6 ciia mé hinh du bde phu tdi trong hé
théng nang luong.
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