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TOM TAT

Bai bao nay trinh bay két qua du bao cong suit phu tai cuc dai Pmax Cia Cong ty dién
lyc Vinh Long dya trén phuong phap mang noron nhan tao. Dit liéu duoc sir dung dé huan
luyén mang noron la sén lugng dién thuong pham cua nam thanh phan kinh té, cong suat phy
tai cuc dai Pmax, toc do phat trién dan sb va ting truong ToNg san pham trén dia ban cua
tinh Vinh Long trong giai doan 2010 - 2019. Cac tac gia da st dung c6ng cu mang noron
nhan tao (ANN Toolbox) caa phan mém Matlab dé xay dung mang noron va thuc hién viéc
du béo. Két qua tinh toan cho thiy, cong suat phu tai cuc dai Pmax nim 2020 1a 222,26 MW
véi sai s6 du bao 13 0,19%. Két qua du bao da dap tng cac quy dinh vé du béo phu tai cua
Cuc biéu tiét Dién lyuc.

Tir khéa: Du bao phu tai, mang noron, tri tué nhan tao.

1. TONG QUAN

Cong tac dy bao 1a mot trong nhimg budc quan trong trong quy hoach phat trién hé
thdng ning luong néi chung va quy hoach hé thong dién noi riéng nham dam bao chinh sach
néng lugng quoc gia dong bo Véi phat trién kinh té xa hoi cua Nha nudc, tr dy bao nhu cau
dén kha nang dap mg cac nhu ciu ning luong dya vao tiém nang nang luong hlen c6 cua dat
nude dén viéc vach ra cac chién lugc phat trién toi uu cac hé thong nhu phét trién nguén dién,
ludi dién truyén tai va phan phdi dién nham sir dung hop 1y va tiét kiém ning lwong, han ché
dén muc tdi da cac tac dong cua viéc xay dung va van hanh hé thong 1én mai truong [1].

Thuyc té hién nay, cong tac du bao chi ap dung trong cong tac quy hoach ciia cac bo, so,
cong tac didu do cua Tap doan va cac Tong Cong ty Bién luc, c6 rat it Cong ty Dién luc tién
hanh dy bao phu tai mot cach nghiém tiic, khoa hoc. Bai bao cao nay hy vong goép phan lam
13 cAu trac, nguyén 1y ctia mang noron; qua d6 ang dung vao cong tic du bao mot cong viéc
thuong xuyén ctia cac cong ty dién luc, tré thanh mdt phuong phap du bao nhanh va chinh
xac. Bén canh d6, nganh dién 1a nganh céng nghiép mili nhon va tién phong. Sap dén, Viét
Nam s€ hinh thanh thi truong dién, du bao phu tai cang nang cao vai tro ctia nd va la mot
hoat dong khong thé thiéu trong nén kinh té phi diéu tiét. Tri tué nhan tao (mang noron) mé
ra mot huong méi dé giai cac bai toan cua hé thong dién (chan doan su ¢d, phén tich 6n dinh
tinh, phdi hop thuy va nhiét ning, v.v.) va nhiéu nganh nghé trong nhiéu linh vuc khac nhau
nhu: tai chinh, moi trudng, vién thong may tinh, v.v.

Dé 1am rd van d&, bai bao nay thuc hién du bao nhu ciu phu tai dién tai Cong ty Dién
luc Vinh Long ndm 2020 dung phuong phap mang noron nhan tao (Artificial Neural
Network - ANN), cac nguyén téc, trinh tu, tha tuc, phwong phap thuc hién va danh gid sai s6
dur bao theo quyét dinh 07/QD-DTBL ngay 14/3/2013 cua Cuc diéu tiét dién lyc. Vé dir liéu

156


mailto:phuckhai@hcmut.edu.vn

Dw bdo céng suét phu tai cuc dai tai Cong ty Bién luc Vinh Long bdng mang noron nhén tao

dy bao tir nam 2010 dén ndm 2019 tai Cong ty Pién lyc Vinh Long va Téng cuc Thong ke
vé dan so, Tong san pham trén dia ban (Gross Regional Domestic Product - GRDP) tinh
Vinh Long.

Bai bao duoc trinh bay trong 5 phan phan dau gidi thiéu tong quan vé du bao phuy tai;
phan tiép theo trinh bay nguyén tac, cac yéu tb anh huong va sai so du bao; phan th ba gioi
thiéu nhu cau sir dung niang luong tinh Vinh Long; phan thir tu dé& xuat giai phap du béo;
cubi cung thyc hién giai phap va két luan.

2. NGUYEN TAC, CAC YEU TO ANH HUONG VA SAI SO DU BAO PHU TAl
2.1. Nguyén tic chung [1]

Du bao nhu cau phu tai dién h¢ théng dién quéc gia 1a du bao nhu cau cho toan bo phu
tai dién duoc cung cap dién tir hé thong dién truyen tai, trir cac phu tai dién c6 ngudn cung
cip dién riéng khong nhan dién tir hé thong dién québc gia.

Du bao nhu cglu phu tai dién hé thng dién qubc gia bao gdbm du béo nhu ciu phu tai
dién nam, thang, tuan, ngay va gio toi.
- Co rat nhiéu phuong phap du bao phu tai, viéc lya chon phuong phép can xem xét cac
yéu to sau:
- Phuong phap c¢6 kha ning thuc hién duoc vai cac s liéu san co.
- Phuong phép c6 kha ning phan tich cac yéu té bét dinh.
- Pam bao sai sb thyc té caa du bao nam trong gidi han cho phép.

2.2. Cac yéu t6 anh hwong dén duw bao phu tai [1]

Kinh té: Biéu kién kinh té trong mét khu vuc c¢6 thé anh huong dén hinh dang do thi
phu tai. Piéu kién nay c6 thé bao gdm cac van dé nhu loai khach hang, cac didu kién nhan
khau hoc, cac hoat dong coéng nghiép va dan sb. Cac diéu kién nay chi yéu s& anh hudng dén
du bao phu tai dai han.

Thoi gian: bao gém thoi gian ciia nam, cic ngay trong tudn va céc gio trong ngay. Co
su khac biét quan trong trong phu tai gitra ngay lam viéc va ngay cudi tuan. Phy tai trén cac
ngay trong tuan ciing c6 thé khac nhau.

piéu klgn 'ghol tiet: anh hugng dén phu tai. Trong thuc té, cac tham sb thoi tiét duoc du
bao la cac yéu to quan trong nhat trong cac du bao phu tai du bao ngan han.

Nhiéu ngdu nhién: Céac khach hang cong nghiép 16n, nhu can thép/tole, c6 thé gay ra
cac thay d6i phu tai dot ngot. Ngoai ra, cac hién tuong va diéu Kién nao d6 c6 thé gay ra cac
thay d6i phu tai dot ngot nhu cét dién do tiét giam hoic su ngirng hoat dong cua cac khu
cong nghiép do dinh cong, do khiing hoang kinh té.

Gia dién: Trong cac thi truong dién, gia dién, ma co thé thay doi dot ngdt va co thé c6
mot quan hé phic tap véi tai caa hé thong, tré nén 1a mot yéu td quan trong trong du bao
phu tai.

Cdc yéu t6 khdc: Hinh dang db thi phu tai c6 thé khac nhau do cac diéu kién dia 1y, do
thi phu tai khu vuc nong thon khac so véi khu vue d6 thi. B thi phuy tai ciing c6 thé phu
thudc vao loai khach hang. Chang han nhu db thi phu tai dan cu ¢ thé khac so véi cac khach
hang thuong mai va cong nghiép.

157



Nguyén Hitu Tuyén, Nguyén Phuc Khai

2.3. Sai s6 dw bao phu tai [2]

Sai s6 tinh toan (sai so tuong ddi) 1a cac sai s6 mang tinh chit h¢ théng khi xay dung
mo hinh tinh toan va c6 mdi lién quan dén cac dai lugng trong mé hinh toan.

Sai sb thuc té (sai sb tuyét doi) 1a sai sé giita két qua dy bao va thuc té, duoc quy dinh
nhu sau:
- Du béo phu tai nim, thang, tuan: sai sé trong giGi han +£3%.
- Du bao phu tai ngay, gio: sai s6 trong gigi han +£2%.

3. NHU CAU SU DUNG NANG LUQNG CUA TiNH VINH LONG

Trong xu thé chung cua thé gidi, Viét Nam no6i chung va tinh Vinh Long néi riéng cling
khong ngoai 18, khi dan s6 ting, qua trinh d6 thi hoa va phat trién kinh té tang, thi nhu cau sir
dung nang luong gia ting manh mé.

Tinh trong 10 nim trd lai ddy, toc do ting trudng trung binh san luong dién & Vinh
Long rat cao 9,1%/nam - tic 1a gan gap doi téc do ting truang GRDP cua nén kinh té [3].
Ném 2010 v6i san lugng dién thuong pham 479,17 tri¢u kWh, dén nam 2019 dat 1.046,26
triéu kKWh, tirc tang gép trén 2 1an so véi nhu cau trong nam 2010, s6 liéu chi tiét dugc néu
trong Bang 1.

Bang 1. Két qua thuc hién tiéu thy dién tir naim 2010 dén nam 2019 [4]

Hanngéﬁ‘”/ 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
%ﬁfﬁﬁf‘n 555,70| 609,07| 6659| 707,36| 740,79| 774,92| 883,5| 936,7|1.013,0/1.122,50
bién thuong

pham 479.17| 525,88| 567,33| 612,76 649,11| 739,04| 823,82 | 874,53 | 941,76 |1.046,26
(tr.kWh)

Congnghi€p| 161 591 18680| 10425 211.68| 229.60| 275,.82| 287,61| 301,85| 340,52| 389,31
- Xay dung

Nong, Lam, | =5 59 0,47 0,22 019| 023 064| 1897| 1429| 1216 21,56
Thuy san

Thuong 14,67 16,33| 19,17 1954| 19,73| 23,02| 23,66 31,22| 3890 44,13
mai, dich vu

Quanly-ticu| 501 161 29957| 32023 355,60| 373,06| 410,55| 450.92| 479,72| 501,05| 537,34
dung-dén cu

Céc hoat 21,10 22,72| 24.46| 2575| 26,48| 29,00| 42,67| 47,44| 4912| 53,92
dong khac

Gi4 ban

binh quan | 1.005 | 1.218 | 1.360 | 1.493 | 1.524 | 1.615 | 1.654 | 1.665 | 1.736 | 1.847
(vnd)

P (MW) | 891 | 962 | 1039 | 110,8 | 1140 | 116,8 | 141,7 | 146,1 | 156,3 | 192,3
Tén tht (%) | 5,77% | 544% | 549% | 4,42% | 4,48% | 4,63% | 4,40% | 4,30% | 4,16% | 5,86%

4. PHUONG PHAP DU BAO BANG KY THUAT MANG NORON NHAN TAO

4.1. Gig¢i thiéu mang noron nhan tao

Mang noron nhan tao 1a mot hé thong xu 1y thong tin bang may tinh ma mo phong chic
ning ctia ndo nguoi. Nao ngudi gom hang triéu té bao ndi véi nhau goi 1a noron. Noron ¢ 4
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phan chinh: than noron (soma), cy than kinh (dendrite), truc than kinh (axon) va khép than
kinh (synapse), nhu trinh bay ¢ Hinh 1.

N
(

—

axon \
0

OJ

synapses
Hinh 1. Minh hoa mét noron sinh hoc [5]

Céc cy tiép nhan dién thé tir cac noron khac. Cac dién thé nay dwoc gia trong nho cac
khép than kinh. Than s& tong tat ca cac dién thé dugc cap boi cac cdy. Néu téng cac dién thé
vuot mot ngudng nao do, than s& phat ra mot dién thé hoat dong qua mét truc than kinh.
Truc than kinh s& phan phdi dién thé hoat dong nay dén cac noron khac. Sau khi phat ra dién
thé hoat dong, than s& giai trir dién thé vé dién thé nghi, va no phai chd mat it thoi gian cho
dén khi n6 c6 thé phat ra mot dién thé khac (thoi gian chiu dung).

Dang sinh hoc cua mot noron ¢6 thé duge mo phong nhu chi ¢ Hinh 2. Céac cay dugc
md hinh nhu mét vecto dau vao ma thu thap thong tin tr mot noron bén ngoai. Vecto trong
s6 mo ta cac khép than kinh dat trong s6 vao thong tin. Bo cong (adder) 1a mot sy mé ta cua
than noron s& cong tat ca cac théng tin dau vao. Ham chuyén doi thé hién mot gia tri nao d6
ma diéu khién noron phat ra, va cudi ciing truc than kinh co thé duoc mé ta nhu 1a mét vecto
dau ra.

Noron tinh tong cac dau vao ciia nd (X1, X2, ..., Xm), gia trong n6 bang céc trong sd (Wi,
Wiz, .., Wkm), S0 sanh Véi ngudng bx. Néu tong nay vugt qua thi ham kich hoat f s& tao ra dau
ra cua no. Két qua sau khi dugc chuyén di 1a dau ra caa cac noron:

V, = Zm:xjw
j=1

DAu ra ctia noron s& 1a Y, = f (Vk)

QvZUQ

@ Output

vector
Weight
vector

Input vector

Hinh 2. M0 hinh toan hoc cia noron [5]
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4.2. M6 hinh mang noron nhén tao

hidden
layer

input output
layer layer

Hinh 3. M6 hinh ANN téng quat [6]

Lép Lép Lép Lép
dau vao an 1 an 2 dau ra

h{Y

T hiz)
s
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Al

3 hg")
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Hinh 4. Céu trac mang noron nhan tao

Céu trac cia ANN gdm c6 3 phan: l6p dau vao (input layer), 16p an (hidden layer) va
l6p dau ra (output layer) nhu Hinh 3. L6p dau vao la 16p ¢o ket ndi vai thé gisi bén ngoai va
nhan thong tin tir thé gidi bén ngoai. Lop an khong co két ndi véi thé gisi bén ngoai, nd chi
két ndi véi 16p dau vao va 16p dau ra. Lop dau ra sé cung cip dau ra caa mang ANN cho thé
gidi bén ngoai sau khi thong tin vao dugc mang xir Iy. Cau tréic chi tiét cuia mang noron nhan
tao dwoc mé ta nhu Hinh 4. Trong d6, 16p dau vao c¢6 3 noron xi; hai 16p an co lan luot 4
noron va 3 noron; |ép dau ra c6 1 noron.

Viéc chon lya sb luong cac tin hidu ddu vao phu thudc vao bai toan cu thé va chi c6 thé
xac dinh dya trén danh gia anh huong cua cac yéu té dau vao. Sb noron trong l6p an phai
duoc xac dinh bang kinh nghi¢m, vi khong c¢6 phuong phap tong quat nao c6 san dé xac dinh
sb noron chinh xac trong 16p 4n. Két qua dau ra phu thudc vao cau trac cua mang noron va
dir liéu qua khu.

4.3. Huan luyén mang noron

Dé c6 thé mod phong bai toan can giai quyét, mang phai dugc huan luyén véi cac dit liéu
mau dé diéu chinh cac trong so cho phu hop.

Khi hoan thanh hudn luyén, mang noron s€ tao ra ham quan hé¢ giira nhu cau phy tai
dién vai cac yeu to anh huong (nhiét do, do am, ngay nghi hodc lam viéc, v.v.).
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5. UNG DUNG DU BAO CONG SUAT PHU TAI CUC DAL
TAI TINH VINH LONG NAM 2020

Trong phéan ndy trinh bay phuong phap du bdo phu tai dai han bang cach sir dung ANN
Toolbox cia MATLAB. Chuong trinh s€ ap dung cu thé viéc du bao cho nhu cau cong suat
cu dai Pmax kKhu vyc tinh Vinh Long nam 2020.

5.1. Co s di ligu

Du bdo su dung dir liéu chtra dung thong tin tiéu thu dién nang trong qua khir ké tir nam
2010 dén nam 2019.

Tinh hinh phat trién dan s6 va tang truong kinh t& GRDP tuong tng véi dit lidu phu tai
tiéu thu dién hang nam trong qua khu.

5.2. Sir dung ANN

MATLAB la mét bo suu tap cia m-file ma mo rong cac kha nang cia MATLAB dén
mot s6 linh vuc k¥ thuat nhu hé théng diéu khién, xir 1y tin hiéu, tdi wu hoad va ANN. Trong
MATLAB2017b cung cap nhiéu ham huan luyén co hiéu suat cao.

Trong ciu trac di dé& xuat, ANN duoc thiét ké dya trén cac phu tai trudc d6 nhu dién
thuong pham cuia cac thanh phan kinh té, tinh hinh phat trién dan s6 va ting truong GRDP tir
nam dau tién t&i ndm n-1 dé dy bao cho nam n+1.

i Cantom Moad Hetwod fies [m] =,

Hiddi Liged 1 Hiadidirf Layir I Dl sl Liryed

Z,& L@éq.T ﬂ@ j_%ﬂr . :,::@ 1d¢ | at

Hinh 5. Chu trac ANN dugc dé xuat

Pé xuat mang co véc-to dau vao gom 08 noron & 16p dau vao twong tng véi 08 dir ligu
& Bang 1, 20 noron & 16p an thi nhat, 03 noron & 16p 4n thi hai va 01 noron & 16p dau ra dé
thuc hién tién trinh huén luyén, kiém tra va cho két qua 01 véc-to dit liéu dau ra. M6 hinh
mang dé xuit duoc thé hién trong cong cu ANN Toolbox nhu Hinh 5.

5.2.1. Lop dau vao
Céc bién ddu vao dwoc phan thanh 8 loai tir di liéu cua phu tai va dit ligu kinh té - xa
hoi trong qua khir nhu Bang 2, cu thé 1a:
- Dién thuong pham ctia 5 thanh phan kinh té.
- Cong suét phuy tai cuc dai Pmax.
- Phat trién dén sd.
- Tang truéng GRDP.

_ Khong c6 quy dinh chung nao ma co6 thé dugc thuc hién dé xac dinh cac bién dau vao.
bicu nay phan I6n phu thugc vao ki thuat phan doan va kinh nghiém.

Tur dit liéu dau vao, tit ca cac bién sé dugce xem xét trong mo6 hinh s€ dugc tiéu chuén
hoéa tir -1 dén 1. Biéu thire tiéu chuan hoa dir li¢u dau vao duoc st dung nhu sau:
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5.2.2. Ldp dn

_ Ymax

xm ax

— Ymin

— Xmin

(x - xmin) + Ymin

~ Céc noron ¢ l6p an thir nhat sir dung ham kich hoat 1a ham tanh(x) va cac noron & 16p
an thar hai sir dung ham kich hoat 1a ham tuyén tinh.

5.2.3. Ldp dau ra

Vé phan 16p dau ra, gia tri duoc chon dé thyc hién du bao 1a cong suat cyc dai cua
Cong ty Dién lyc Vinh Long.

Bang 2. Dit liéu ddu vao cua mang noron nhan tao [4, 7]

H‘f‘nféﬁ‘-“:/ 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Cong nghiép - | 101 69| 186,80 194,25| 211,68| 229,60| 275,82| 287,61| 301.85| 340,52 389,31
Xay dung

Nong, Lam, 061| 047| 022] 019 023 064| 1897 1429| 1216| 2156
Thuy san

dTﬁfl"V“fma" 14,67| 16,33 19,17| 19,54| 19,73| 23,02| 23,66| 31,22| 38,90| 44,13
Quan 19-tiéu 281,10| 299,57 | 329,23| 355,60| 373,06| 410,55 | 450,92 | 479,72 | 501,05| 537,34
dung-dan cu

Eggch"atdong 21.10| 22,72| 2446| 2575| 2648 2900| 42,67| 47.44| 4912| 53,92
Pmax (MW) 89,10| 96,20| 103,90| 110,80| 114,00| 116,80| 141,70 | 146,10 156,30| 192,3
I?;?GSS (nghin 11 526,5/1.029,0| 1.034.5|1.037,8|1.041,5(1.045.1|1.046,7| 1.049.8|1.051.8| 1.062,8
dGéff;)P (triéu 2088| 24,00 28,70 30,79| 3475| 37.54| 4025 42,55 4480 5065

5.2.4. Hudn luyén mang noron

Két qua ciia qué trinh hudn luyén mang s hién thi sai s6 trung binh toan phuong (MSE).
Thuat toan duogc sir dung huan luyén mang lé’thuét toan Levenberg-Marquardt san c6 trong
ANN toolbox ctua Matlab. Céng thirc cua sai $6 trung binh toan phuong nhu sau:

MSE =

Y i -y

yi)?

n

Trong d6: yi 14 gia tri du bao; y; 1a gia tri thuc té tir Bang 1; n 1a s6 mau huan luyén.
5.3. Két qua tinh toan

Két qua du bao cho thdy cong suat phu tai cuc dai Pmax Clia nam 2020 1a 222,26 MW.
Két qua danh gia sai s6 ciia mang noron nhan tao dugc cho nhu Hinh 6, v6i gid tri sai s6 du
béo 12 0,19%. S6 epochs cua bai toan 13 4 va gia tri sai s6 tdt nhét tai gi tri epoch biang 2. So
sanh voi quy dinh vé sai s6 dy bao cho phép cua Cuc Diéu tiét Dién lyc, thi phuong phap
mang noron nhan tao v6i bo dit liéu dwgc dé xuit théa mén yéu cau vé sai s6 +£3%.
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Best Validation Performance is 0.0018996 at epoch 2

100 F Train
Validation
Test
= Best =
E
= 10°%
S
o
=
w
T
[
E
g 10-10 L
=2
(2}
c
1]
=
- Sai 86 du bdo 0,19%
1 L 1 L 1 1
0 0.5 1 1.5 2 2.5 3 3.5 4

4 Epochs

Hinh 6. Két qua sai s6 du bao Pmax ndm 2020 trén Matlab

6. KET LUAN

Qua nghién ctu nay, chung toi thdy phwong phap mang noron nhan tao co6 thé xét dén
anh huong cua nhiéu yéu té khac nhau nhu tinh hinh phat trién déan s6, téc do ting truong
GRDP hang nam tac dong dén cong suat dinh can cung cip. Chinh vi viy ma mé hinh mang
noron va cdu tric dugc dé xuat dé du bao sy phat trién cua phu tai theo tirng nam da thé hién
1 tinh wu viét ciia nd vé d6 chinh xac cao, cu thé 1a bai bao cao da sir dung dé du bao cong
suat I6n nhat vao nam 2020 tai Vinh Long va da dat gi4 tri sai s6 0,19% nho hon gia tri cho
phép £3%.

Mac du phuong phap nay can thu thap thong tin nhiéu va khdi lugng tinh toan 16n
nhung véi sy hd tro ciia may vi tinh thi day 1a mot phuong phap hira hen s& phuc vu déc luc
cho cong tac du bao nham gitp cac cong ty dién lyc ning cao viéc van hanh hiéu qua va tin
cay ciia mot hé thng dién.
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ABSTRACT

PEAK POWER LOAD FORECASTING AT THE VINHLONG POWER COMPANY
USING ARTIFICIAL NEURAL NETWORK

Nguyen Huu Tuyen?!, Nguyen Phuc Khai?*

'Power Company Vinh Long — EVN SPC

Ho Chi Minh City University of Technology — VNU HCM
*Email: phuckhai@hcmut.edu.vn

This paper presents the result of the forecasting for peak power load at the Vinhlong
Power Company based on artificial neural networks. The training data for the neural network
includes the total electricity consumption of five economic components, peak power demand,
increasing population rate, increasing GRDP rate of Vinh Long province from 2010 to 2019.
The authors have employed the ANN Toolbox of Matlab software to create the neural
network and make the forecasting. The numerical results show the peak load of 2020 is
222.26 MW with a forecasting error is 0.19%. The forecasted result is suitable to the
regulation of the Electricity Regulatory Authority.

Keywords: Load forecasting, neural network, artificial intelligent.
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