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TOM TAT Céng viéc du bdo cé y nghia vé cung quan trong. Viéc du bdo chinh xdc giip
dam bdo tinh 6n dinh cua hé thong dién (6n dinh dién ap on dinh ran so) bdo dam su cdn bang
gitka dién ndng san xudt va dién ning tiéu thu. Bai bdo ' nay dwa ra vin dé d bdo phu tdi tiéu thu
bang phicong phdp mang wavelet. Phuong phdp nay két hop mé hinh mang noron nhan tgo, ham
wavelet va logzc mo dé dir bdo ngan han cia phu tdi tiéu thu trong cdc ngay Ié, Tét. Phy tdi tiéu
thu trong cdc ngay nay rdt khdc biét so voi cdc ngay binh thuong. Néu dp dung chuong trinh du
bdo cdc ngay binh thuong dé di bdo cdc ngay nay sé dwa ra két qua sai léch rdt Ién, do vdy la
phai xdy dung chiwong trinh dir bdo cho cdc ngay dic biét. Chuong trinh du bdo duoc viét trén
ngon ngit Matlab 6.5.

1.GIOI THIEU
_ Viéc phin loai cong viéc du bio phy tai ra tpz‘mh céc loai khac nhau c6 vai tro rat quan trong.

Modi loai dw béo khac nhau s& ¢6 nhiing tinh chat khac nhau, va phu hop vé&i nhimng loai mé hinh
khéc nhau. Do vdy, nguoi ta phan chia thanh céc loai du bdo khac nhau dé nghién ciru, xay dung
mo0 hinh va tién hanh dy bdo mdt cic phu hop. Sau ddy 1a céc loai du bao:

e Du bao diéu db: thoi gian dur béo theo gid hodc vai phit. Sai sé yéu ciu <5%.

e Du b4o ngin han: thoi gian dy bdo theo ngdy hodc vai ngay hodc thang. Sai s6 cho phép
clia cong tic dur bao ngin han 1a 3+5%,

* Du bdo trung han: thdi gian dy béo theo ndm va s& dy béo trong khoang thoi gian 5+7
nam. Sai s6 cho phép ciia cong tic du bao trung han 14 5+10%.

e Dy bdo dai han: thoi gian du béo theo ndm va s&€ du bdo trong khoang thoi gian 10+20
nam.

Trong pham vi bai b4o niy, vén dé dy bao ngén han trong cac ngay dic biét duoc dua ra giéi
thiéu mét cach cu thé.

2.MO HINH MANG WAVELET (MANG NORON KET HQP HAM WAVELET)
Theo [1], [2], ta x4y dung moé hinh:

Ni
Zwy J@)+ apx, +b (1)

k=1

Trong do.

e yi : ngd ra thr i

* W : trong s0 noi nit an thir j va nat xuat thir 1.

o & : gia tri wavelon thir j. , _

o ay : trong s ndi nit nhép k véi nut xuat i.

° X : gia trj nit nhap thr k.
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o b : trong s6 ngudng cua mit xudt thir i.
e N, N;, N, - 6 nit nhép , it 4n, vanut Xudt.

Trong bai bdo nay ta s& xdy dung wavelet nhiéu chiéu tir cdc wavelet mot chiéu bang
phuong phap truc giao:

N; X, —t;
1 k: Rk
®(6)= [Ty u| Z 2t ®
d .
k=1 Jk
M0 hinh cu thé nhur sau:

Hinh 1. M hinh mang wavelet

Trong d6, him wavelet y(x) dugc sir dung 13 him Mexican Hat mdt chiéu:

2
t//(x) = (1 = g% )x e* /2 (3)
MS$ hinh nay c6 ham muc tiéu lam giam sai s§ binh phuong t6i thidu theo phuong phap lan
truyén nguoc.

’

3. LOGIC MO

Céc bude thiét ké mot bo mo: , |

e  Xac dinh s tin hiéu vo vi ra ciia b md, mién gid tri vt Iy ciia céc bién vao va ra ndy.

e Xay dyng céac bién ngoén ngir va céc gia tri cia no. V& nguyén tic s6 lugng céc bién ngdn
ngit nén ndm trong khoang tir 3 dén 11 gia tri. '

e Xay dyng céc ham thugc cia cac biép dz‘"n{ vao va diu ra theo céc bién ngbn ngir cia
ching. Can chon cac ham thugc c6 phén chong 1én nhau va phi kin mién gia tri vat 1y dé
trong qua trinh thye hién khong xuat hién 16 tréng.

e Xay dyng céc ludt hop thanh md. Biéu difn c4c luat ndy dudi dang ma trdn vi céch biéu
dién nay rat tién lgi va bao quat.
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e Chon thiét bi hop thanh: c6 thé chon thiét b hop thanh theo nhiing nguyén tic da giGi
thiéu trong cdc phan trén. Thong thuong trong' thuc té thurong sir dung luét hop thanh
max - MIN, max - PROD, ho#c sum - MIN, sum - PROD.

¢ Chon nguyén 1y giai m&: phuong phép giai mo dwoc chon ciing gdy anh huong dén do
phirc tap va trang théi 1am viéc cia toan bd hé théng. Thudng thi phuong phép diém
trong tdm c6 nhi€u wu diém vi trong két qua c6 sy tham gia ca tat ca cc két ludn cia
cac luat didu khién.

4. MO HINH DU BAO NGAN HAN CHO CAC NGAY L TAI THANH PHO HO CHi
MINH

4.1.D3c diém @ thi phu tai cic ngay 18

Dang d6 thi phuy tai ciia nhitng ngay 13 thuong rit khac so véi dang d6 thi phu tai ctia nhitng
ngdy binh thudng, va ciing rit khéc so véi cac ngay nghi binh thudong nhu cic ngay thi bay va
chi nhét Gia trj phu tai & cdc ngay 18 thudmg & mirc thip hon so véi nhiing ngay binh thudng,
Piéu nay ciing dé 1y giai, vi trong nhitng ngay 18 tit ca céc co quan, cdc nha mdy xi nghiép san
xuit déu ngirmg hoat dong nén mirc tiéu thu dién vao cic ngay nay phai gidm manh so véi céc
ngay binh thuong. Thir bay, cha nhét thi khong phai tét ca cic nha may xi nghiép déu nghi ma
van c6 mot sb nha may hoat dng nén murc phu tai tiéu thy ctia cac ngdy nay van cao hon so vdi
céc ngay 1€ (hinh 2).

Ta cling c6 nhan xét: Véi trong ciing mét ngay 1&, dién ning tiéu thu ngay cang ting va ting
v6i hinh dang gén twong ty nhau (hinh 3).

D4 thj phuy tai ngay 2-9-03 so v6i céc ngay thwong
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Hinh 2. D6 thi phy tai ngy 2-9-2003 so véi céc ngiy binh thudng trong tudn
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Pé thi phu tai ti 1§ ngay 1-1
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Hinh 3. D6 thi phu tai ti 1é ngay 1-1-2004
4,2.Giai thuit dw bio

- Phutdi d 1& 24h,
- D& chénh léch phy tdi LDmax , LDxmia .
- M3 nhi phin xdc dinh ngdy 18,

h

Wang Fuzzy logic

Mang neural Wavelet

- Phutdi & 1& 24h,
- D4 chénh l&ch phy t4i LDmax , LDk

Két hgp: - phutdi £ 1€ 24h.
2 vid ED g s L

Phn tdi dirbde 24h cia ngdy 1€

Hinh 4. Giai thuat du bao

4.3. Céc budc dw bao

Buéc 1: Tinh cac gia tri phu tai dién ti 18, d6 chénh 1éch phu tai LDmax, LD, tir cac gia tri
phu tai 24 gid trong qué khir. Xac dinh ma nhj phén cho timg loai ngay 1€ cta timg nhém ngay
Ié.

Theo [3], ta c6 m6 hinh cu thé nhu sau:
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(24 ngd vao)

{I ngé vao)

(I ngo vae)

(3 ngd vio) {

Hinh 5. M6 hinh mang wavelet

Trong do:

)= (P(i,2)- P, (i,2))x 0.6 - (P(i,2)- P, (i,2))x 0.4
Pmax (i’t)_ Pmin (l’t)
D6 chénh 1éch phu tai cuc dai, cuc tidu cua cung ngay 1& LD, LDpin.
M3 nhj phén ciia ngay 1&:

Budc 2: Xir 1i tri phu tai dién ti 1€ 24h, LD, LDmin, md ngay dugc tinh toan & bude 1 13 cac
bién dAu vao ciia logic md. Gié tri ddu ra ciia logic m& ciing 14 cac gi4 tri phu tai dién ti 16 24h,
LDmax, LDin, md ngdy nhung di dugc logic md phéan loai va xir li. Myc dich cia loge mo 14 xir
li mAu dir liéu d4u vao dé qué trinh dy bdo bing mang Wavelet & buéc ké tiép dat két qua tét
nhét.

Buéce 3: Qua trinh luyén mang Wavelet: Céc gia tri ngd ra cia logic m¢ duge ding 1am céc
tin hiéu dau vao cho mang wavelet. Qua trinh luyén mang wavelet s& cho ta thong s luyén mang
t6t nhit. Tir d6, cho ta céc gid tri ngd ra cia mang wavelet 13 cac gia tri phu tai dién ti 1€ 24h,
LD\naxs LDmin c4n dir béo.

Buéc 4: Két hop cic gia tri phu ti ti 16 24h, LDjpey, LDpin du bdo & bude 3 ta s& dy béo duoc
gia trj phu tai 24h ciia méi ngay 1€.

plit )

5. KET QUA

Véi céc dif ligu cia céc gidr trong ngay clia cac nam tir 1999 dén nam 2003, ta s& du béo dién
ning tiéu thu trong céc gidr clia cac ngay 1€ trong nam 2004. Qua trinh luyén mang xay ra véi sb
wavelon & niit 4n 13 16, s budc lip cuc dai 1a 10 000, hé s6 hoc 14 0.001, sai sé trong mang dat
dugc 12 3.67x107°. Ta c6 sai s6 timg mAu luyén (wavelon) ciia céc ngay 1& dwong lich va 4m lich
(c6 dugec tir chay chuong trinh dyr bdo ngén han cia cac ngay dic biét):
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i Sai so cua tung mau sau khi luyen
Y T v T

MSE

Examples
i Sai so cua tung mau sau khi luyen
- T - :

Ll e P 21 [ b
o 35
Examples

Hinh 7. So db timg mAu luyén (wavelon) cta ngay duong lich va &m lich

Sai s6 du béo cua cic ngay 1€ trong nim 2004:

- Duong lich:
Bang 1. Sai s6 cac ngay 1€ duong lich
Céc ngay 18 dwong lich Mang wavelet Mang fuzzy - wavelet
1-1-2004 3.24% T 2.10%
30-4-2004 4.04% 2.10%
1-5-2004 1.14% 2.41%
2-9-2004 2.48% 1.88%
Sai s6 MAPE trung binh 2.73% ! 2.12%
- Amlich: |
Béng 2. Sai s6 cac ngdy 1€ 4m lich
Cac ngay 1€ 4m lich Mang wavelet - Mang fuzzy - wavelet
29 Tét 1.72% 1.69%
30 Tét 2.82% 1.93%
Ming 1 Tét 3.47% 2.96%
‘Miing 2 Tét 4.70% 3.09%
Miing 3 Tét 3.37% 1.80%
Miing 4 Tét . 2.84% 2.97%
Sai s6 MAPE trung binh 3.15% 2.41%
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D) thi phu tai ciia mét sd ngay tiéu bidu st dyng mé hinh dy béo fuzzy — wavelet cho du bao
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Hinh 8: D thi phu tai ngay 1/1/2004 va ngay 29 Tét

WAVELET NETWORK IN SHORTTERM LOAD FORECASTING IN SPECIAL DAYS

Nguyen Hoang Viet ", Tranh Anh Dung®”, Nguyen Quang Thi®
(1) University of Technology, VNU-HCM
(2) HoChiMinh City Power company

ABSTRACT: Load forecasting have a very important role. Accuracy in load Jorcasting
helps to stabilize in electricity system (frequency and voltage), assuring balance between
producing and using. This paper solves the problem of load forecasing using wavelet network
method. The forecasting method using wavelet network combines neural network model, wavelet
Junction and fuzzy logic for short load forecasting in special days. Electricity used in these days
is very different to ordinary days. So, if we use the program of ordinary short term Jforecasting,
we will make a very large error. So, we must have a different program for these days. All of
codes are programmed using MATLAB 6.5 compiler
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