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Tom tat: 

Bdo cdo ndy gidi thiiu kit qud nghiin cieu xdy dung md hinh du bdo nhu cdu 
diin ndng trung hgn cita Viet Nam sie dung mgng no ron nhdn tgo (ANN). ANN 
duoc xdy dung cd 8 nut vdo, 10 nut dn trong 1 lap dn, 1 nut ra trong Idp ra. Ap 
dung phuong phdp lai ghep gidi thudt di truyin (GA) vai gidi thudt lan truyin 
ngugc (BP) ldm gidi thudt hoc cita ANN. Die lieu luyen mgng la bd die lieu cita 
cdc biin ddc lap vd phu thudc tie ndm 1995 din ndm 2009. Kit qud du bdo a 
phuang dn ca sd, nhu cdu diin ndng ciia Viet Nam tdng tie 82,9 ty kwh ndm 2010 
lin 156,1 ty kwh ndm 2015 vd 274,9 ty kwh ndm 2020. Tdc do tdng truang nhu 
cdu diin ndng trung binh hdng ndm giai dogn 2010 - 2015 la 13,5%/ndm; giai 
dogn 2016 - 2020 la 11,2%/ndm. 

Abstract: 

This report presents studying results of building Vietnam's mid-term electricity 
demand forecasting model using artificial neural network (ANN). Constructed 
ANN has 8 input nodes, 10 hidden nodes in a hidden layer and 1 output nodes in 
an output layer. It applies back propagation and genetics algorithm as ANN's 
learning algorithm. Network training data is a set of data including dependent 
and independent variables from 1995 to 2009. Followings are results of 
forecasting Vietnam's electricity demand in primary scenario: Vietnam's 
electricity demand increases from 82.9 billion kwh in 2010 to 156.1 billion kwh 
in 2015 and 274.9 billion kwh in 2020. The average annual growth rate of 
electricity demand in the period of 2010 - 2015 is 13.5%/year; and that in the 
period of 2016 - 2020 is 11.2yo/year. 

1. DAT VAN DE 

Nghien ciiu tdng quan vl cac phuong phap du bao nhu cau dien dang dugc su dung d Viet 
Nam va cic nude tren thi gidi cho thiy, hai each tiep can chinh dang dugc sir dung rong rai 
dl du bao nhu ciu dien nang trung ban hien nay la cac md hinh kinh te lugng (KTL) hoac la 
mo hinh phan tich kinh t l - ky thuat (KT-KT) [1,9]. Ban chit ciia md hinh KTL la dua tren 
mli lien he cua cac nhan td gia va thu nhap hoac cac thdng so cua boat dgng kinh te khac cd 
lien quan din nhu ciu nang lugng. Cac md hinh KTL cd uu dilm la yeu cau dii lieu it hon cac 
mo hinh phan tich KT-KT. Trong khi do, mo hinb phan tich KT-KT cho phep md ta chi tilt, 
cu tbi hon sir hinh thanh va phat triln cua he thong nang lugng, cd the tiep can phoi hgp theo 
each tir "dudi len" va tir "tren xuIng". Khd khan nhat khi sir dung cac md hinh KTL va md 
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hinh phan tich KT-KT du bao nhu cau dien ciia Viet Nam la chiing ddi hdi nhieu sd lieu d cac 
dang khac nhau, yeu cau sd lieu chi tiet, chinh xac, trong khi dieu kien ciia nude ta thieu so 
lieu thdng ke nang lugng va sd lieu thieu chinh xac. 

Cach tiep can thii ba dua vao mang neuron nhan tao (ANN), dang dugc phat trien va ling 
dung ngay cang nhieu [5-8] trong du bao nhu cau dien tai cac nude vi tinh linh boat va nang 
lire suy dien tiem tang cua nd. Md hinh du bao nhu cau dien sir dung ANN cd kha nang thuc 
hien phep anh xa mdi quan he phi tuyen giiia cac bien ddc lap (cac nhan td anh hudng den 
nhu cau dien) vao bien phu thudc (nhu cau dien). Nd cd the cho ket qua du bao vdi sai so tuy 
y va cd the lam viec true tiep tren bd dii lieu quan sat ma khdng phai sir dung cac bien dai 
dien. Day la mdt hudng tiep can mdi, cd kha nang dap ling dugc nhiing yeu cau cao cua bai 
toan du bao nhu cau dien nang cua Viet Nam trong dieu kien dii lieu mau khdng hoan toan 
chinh xac ma van dam bao phan nhieu tinh diing dan ciia bai toan do kha nang dung thii loi 
cao va kha nang giai quyet bai toan phi tuyen cua mang neuron. Bao cao nay gidi thieu mo 
hinh du bao nhu cau dien nang trung ban cua Viet Nam sii dung ANN. 

2. BAI T O A N D V B A O N H U C A U D I E N N A N G CUA VIET NAM SlT DUNG ANN 

Cac bien ddc lap Xj (i=l,n), la cac nhan td kinh te, xa hdi anh hudng den nhu cau dien nang 
la cac bien dau vao ciia ANN. Bien phu thudc y (bien du bao) nhu ciu dien nang chinh la biin 
ra ciia ANN. Sd lop an va sd mit in trong timg Idp in do ngudi dimg xac lap. Vdi mgt ANN 
nhu vay, mang se sir dung bd dii lieu qua khii cua cac biin ddc lap va biin phu thudc dl hoc 
mdi lien he giua chiing thdng qua cac giai thuat hgc va ham kich hoat dl tun ra cac tham sd ciia 
mang la cac trgng sd wij gan tren cac cung lieaket giiia cac mit trong mang. Sau qua trinh hpc, 
sai sd giira dau ra cua mang va dau ra mong mudn (gia tri ciia biin phu thudc) dat dugc gia tri 
mong mudn (do ngudi dung xac lap), mang luu bd trgng sd Wjj lai va dung nd dl du bao. Qua 
trinh du bao nhu cau dien nang la qua trinh dua cac biin ddc lap Xj trong giai doan du bao dugc 
xac dinh theo cac kich ban phat trien kinh te xa hdi vao diu vao ciia ANN, diu ra cua ANN se 
la gia tri ciia bien du bao, chinh la nhu ciu dien nang cin du bao. 

2.1 Cau triic mang 
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Hinh 1: Cdu true mgng neuron nhdn tgo du bdo nhu cau diin Viit Nam 

336 



Hdi nghi Khoa hgc ky niem 35 ndm Vijn Khoa hgc vd Cdng nghi Viet Nam - Hd Ndi 10/2010 

Ldp vao: Mdt ANN nhu hinh 1 gdm 8 mit vao la cac bien ddc lap Xi (i=l,n), chinh la cac 
nhan td kinh te, xa hdi anh hudng den nhu cau dien nang dugc lira chgn bao gIm: 

Tdng sdn phdm qudc gia (GNP): Ket qua phan tich tuong quan giua GNP va Qe cho he so 
tuong quan rge. GNP = 0,998217. 

Tdng sdn phdm ndi dia hay GDP, he sd tuong quan rge. GDP = 0,997957. 

Ddn sd trung binh (POP), he sd tuong quan rge. POP = 0,978546. 

Tdng sd hd gia dinh (HHs), he sd tuong quan rge. HHS = 0,988973. 

Chi sd diin khi hda (Index of Electrification - IE), he sd tuong quan rge. IE = 0,977592. 

Gid tri sdn xudt cdng nghiep (Industrialproduction - Ips), he sd tuong quan rge. UPS = 0,997892. 

Chi sd gid tiiu diing (CPI), he sd tuong quan rge. cpi = 0,988876. 

Gid diin binh qudn (Pe), he sd tuong quan rge - pe = 0,923607. 

Mang cd mdt ldp an vdi 10 mit an dugc xac dinh qua luyen mang. 

Mang cd 1 mit ra d ldp ra la bien du bao y {biin nhu cdu diin Qe). 

2.2 Ham hoat hoa 

Chgn ham logistic F(x) (hay cdn ggi la ham sigmoid) lam ham boat hda ciia mang. De 
ham logistic lam ham boat hda cua mang cd ket xuat ddi xiing, ta them sd hang -0.5 vao ham 
F(x) nhu trong phuong trinh 1. 

Bieu dien toan hgc cua ham logistics la: F(x) = -0.5 + — (1) 
1 + — 

e^x 
2.3 Giai thuat hoc va cac tham so hoc 

Nghien ciiu nay sir dung phuong phap ket hgp GA vdi giai thuat BP [2] lam giai thuat hgc 
ciia ANN trong xay dung md hinh du bao nhu cau dien cua Viet Nam. 

2.4 Luyen mang 

MIU vao cua mang la mdt tap mlu (Xis, Ys) tir nam 1995 den nam 2009 dimg de hgc va de 
kiem tra. 

Cac trgng sd cua ANN dugc khdi tao bang GA vdi sd nhd ngau nhien trong khoang [-1/n, 
1/n] vdi n la sd trgng sd ndi tdi tang do theo. 

Chgn tdc do hgc ban dau t) = 0.4 

Mang sau khi luyen dat chuin dimg do ngudi dung thiet lap se luu bd trgng sd va sir dung 
de du bao. 

3. KET QUA Dir B A O NHU CAU DIEN N A N G VN DEN N A M 2020 SlT DUNG ANN 

D I tiln hanh du bao nhu ciu dien nang cua Viet Nam giai doan 2010-2015-2020, chiing 
toi da xay dung bd du lieu diing dl du bao theo ba phuong an phat trien kinh te - xa hoi: (1) 
Phuong an cao; (2) Phuong an co sd; (3) Phuong an thip va du bao cac yeu tl kinh te - xa hdi 
cd tuong quan chat che vdi nhu cau dien. 
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Ket qua du bao nhu cau dien ciia Viet Nam d phuong an co sd, theo md hinh ANN nhan 
dugc la nhu cau dien nang cua Viet Nam tang tir 82,9 ty kwh nam 2010 len 156,1 ty kwh nam 
2015 va 274,9 ty kwh nam 2020. Tdc do tang trudng nhu cau dien nang trung binh hang nam 
giai doan 2010 - 2015 la 13,5%/nam; giai doan 2016 - 2020 la 11,2%/nam. 

De kiem chiing md hinh, chiing tdi da sir dung ket qua du bao nhu cau dien cua Viet nam 
giai doan 2010 - 2020 bing md hinh Simple-E do Vien Nang lugng thirc hien trong TSD6 [3] 
nam 2006, phe duyet nam 2007. d day cac yeu td lien quan den suy thoai kinh te cac nam 
2008, 2009 chua dugc cap nhat. Ket qua du bao ciia md hinh log-log su dung cimg mdt bg dir 
lieu nhu trong md hinh ANN ciing dugc so sanh ddi chieu vdi ket qua cua md hinh nghien 
ciiu. Hinh 2 md ta ket qua du bao nhu cau dien nang cua ba md hinli du bao theo cac kich ban 
phat trien kinh te giai doan 2010-2020. 

Ket qua du bao nhu ciu dien theo ba md himh ANN, Log-Log va Simple-E cho thay: Ci 
phuong an co sd, md binh ANN va Log-log cho ket qua kha gidng nhau. Chenh lech ket qua 
cua hai md hinh ldn nhat la 5,2%» (nam 2011) v i nhd nhat la 0,4%o (nam 2018). Md hinh 
Simple-E do Vien nang lugng (Bo Cdng Thuong) tinh toan tu nam 2006, phe duyet nam 2007 
chua cap nhat dugc nhiing yeo td anh hudng cua suy thoai kinh te giai doan 2008-2009, nen 
ket qua du bao nhu cau dien nhiing nam 2010-2015 ed cao hon ket qua ciia hai md hinh ANN 
va Log-Log. Khi cap nhat cac yeu td thuc tien anh hudng ciia suy thoai kinh te giai doan 
2008-2009, kit qua tinh nhu ciu dien nam 2010 theo md hinh Simple-E [4] la 84,5 ty kWh d 
phuong an co sd, gan vdi ket qua tinh toan theo md hinh ANN trong nghien ciiu nay la 82,54 
ty kWh. Den giai doan 2016 - 2020, ket qua du bao ciia ca ba md hinh la rat gan nhau do dir 
lieu dau vao ciia md hinh Simple-E da rat gan vdi dii lieu cua hai md hinh ANN va Log-Log. 
O cac phuong an cao va phuong an thap, du bao nhu cau dien theo ba md hinh ndi tren ciing 
cho cac ket qua tuong ddng. Nhiing nhan xet tren cho tliay, md hinh du bao nhu cau dien nang 
trung ban cua Viet Nam sir dung ANN cho ket qua tin cay dugc, cd the sir dung tham khao, 
doi chiing vdi ket qua du bao khi sir dung cac md hinh khac. 

GWh 

2010 2011 2012 2013 2014 2015 

Mo hinh ANN-PA thap -m-

M6 hinh ANN-PA cao —^-

M6 hinh Log-log-PA co sa —• -

Mo hinh SimpleE-PA cc sa — -

2016 2017 2018 2019 

- Mo hinh ANN-PA ca sa 

Mo hinh Log-Log-PA thip 

- M o hinh Log-log-PA thip 

- Mo hinh SimpleE-PA cao ; 

2020 

Hinh 2: Kit qud du bdo nhu cdu diin ndng Viet Nam giai dogn 2010-2020 
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4. KET LUAN 

1) Md hinh du bao sir dung ANN dugc de xuat cd the dimg dl du bao nhu ciu dien nang ciia 
Viet Nam trong tmng ban (giai doan 2010-2015-2020). 

2) Md hinh du bao nhu cau dien nang sir dung ANN cd uu dilm la nd cd kha nang dung thii 
ldi cao va kha nang giai quyet mdi quan he phi tuyen cua cac tap dii lieu. Nd cd the lam 
viec true tiep tren tap dii lieu mau ma khdng can phai xir ly tuyen tinh boa dir lieu, nd 
ciing cd the lam viec trong dieu kien mot phan thong tin dau vao bi sai lech hoac bi thieu. 
Dieu nay khac phuc dugc khd khan ldn khi ap dung cac md binh du bao tiep can cac 
phuong phap thdng ke truyen thdng ddi hdi bd dir lieu dd so, dir lieu phai chinh xac va 
phai xir ly tuyen tinh hda dir lieu ddi vdi cac tap dii lieu cd quan he phi tuyen trong dieu 
kien thuc te d nude ta cdng tac thdng ke nang lugng khdng dugc chii y diing miic, dii lieu 
khdng day du va thieu chinh xac. 

3) Nghien ciiu du bao trong dd cd du bao nhu cau dien nang tmng va dai ban la mgt loai 
nghien ciiu phirc tap ca ve ly thuyet va thuc tien. Ket qua nghien ciin tren day mdi chi la 
budc dau. De tiep tuc nghien cuu phat trien van de nay, chiing tdi dinh hudng tiep tuc 
nghien ciiu md rdng va tinh toan thir nghiem, xem xet kha nang du bao nbu cau dien dai 
ban bang md hinh sir dung ANN. 
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