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TOM TAT

Tinh hinh nang luong hién nay dang déi mat véi nhiéu thach thire, dac biét la trong vigc
cung cdp nang hrong cho ho gia dinh. Sy phdt trién khéng déng déu, s gia tang vé tiéu thy ndang
lu"ong va tac dong tiéu cue dén méi truong la nhitng vin dé cdp béach doz hoi sw chuyén doz sang
nguon nang lwong tdi tao. Viéc nay khong chi giip giam ap hee 1én nguon nang hrong truyén thong
ma con tao ra loi ich méi truong va tai chinh. Qua dé, nghién ciru nay tdp trung vao phat trién mot
phirong phép tich hop ra quyét dinh da tiéu chi dé givip hé gia dinh chon lwa phwong dn ndang leong
tdi tao phit hop nhdt. Nghién civu nhdn manh sw quan trong cua tinh toan dién trong quyét dinh, bao
gom ca khia canh ky thudt, tai chinh, méi truong va y kién ciia céng dong. Bleu nay glup dam bao
rang giai phap nang lwong tdi tao dwoc chon lva khong chi dap tmg nhu cau cu thé ma con dong
@6p tich cuc vao béi canh nang lirong bén vitng toan cau.

Tw khoa: Solar panel; Fuzzy AHP,; TOPSIS; Energy.
ABSTRACT

The current energy landscape is facing various challenges, particularly in supplying energy
to households. Uneven development, increasing energy consumption, and adverse environmental
impacts are urgent issues that demand a transition to renewable energy sources. This shift not
only alleviates pressure on traditional energy sources but also yields environmental and financial
benefits. This study aims to develop an integrated multi-criteria decision-making method to assist
households in selecting the most suitable renewable energy solution. The research emphasizes the
importance of a comprehensive approach to decision-making, incorporating technical, financial,
environmental aspects, and community opinions. This ensures that the chosen renewable energy
solution not only meets specific needs but also positively contributes to the global context of
sustainable energy.
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1. GIOI THIEU

Viét Nam da tién hanh nhiéu nghién
ctru vé nang luong tai tao, tip trung chu yéu
vao quy md cong nghiép va ludi dién quc gia.
Tuy nhién, nghién ctru vé ning lugng tai tao
quy mo ho gia dinh van con han ché va thiéu
su tich hop gilrta cac tiéu chi quan trong nhu
hiéu suét, chi phi, va tdc dong moi truong [1,
2]. Con dbi véi cac nude phat trién, dd co nhidu
nghién ctru vé phuong 4n niang luong tai tao
cd nhd cho h¢ gia dinh. Cac cong trinh nghién
clru tap trung vao viéc phat trién cac hé thong
tich hop st dung nhiéu ngudn ning luong tai
tao khac nhau nhu nang lugng mat troi, gio,
thuy dién, va pin ning luong. Mot s6 nghién
ctru da dat dugc nhiing Kkét qua kha thi vé viéc
tich hop nhiéu ngudn ning luong tai tao trong
ho gia dinh. Didu nay di gitp tang hiéu suat sir
dung nang luong va giam chi phi [3]. Cac h¢
thong diéu khién thong minh da dugc phat trién
dé t6i wu hoa viéc st dung ning luong tir cac
ngudn khac nhau, dap Gmg nhu cu niang luong
cua hd gia dinh mdt cach hiéu qua [4].

Tuy nhién, dé co thé duara lva chon dau
tu va st dung nang lugng tai tao quy mo ho gia
dinh van con nhimng han ché nhu: Chi phi dau
tu ban dau dé cai dat cac hé thong nang lugng
tai tao ¢& nhod van cao, khién cho ho gia dinh
con e ngai, thiéu kién thic va k¥ niang vé linh
vuc nang luong tai tao trong cong dong 1a mot
van dé. Nguoi dan can duoc phd cap kién thic
va hd trg dé hiéu rd vé loi ich va cach sir dung
cac hé thong nay. Muc dich nghién ctru ciia dé
tai la nghién ctru va phan tich cac phuong an
tich hop nang lugng tai tao cd nhd dya trén cac
tiéu chi quan trong nhu hiéu suat, chi phi, va
tac dong mdi truong bang cach phat trién mo
hinh tich hop va cong cu hd tro quyét dinh da
tiéu chi dé giup ngudi dan lwa chon phuong an
phil hop nhét cho ho gia dinh cta ho. Diédu nay

c6 tiém nang gitp gidm tai ludi dién quoc gia,
bado v€ moi truong, va cai thién chat luong cudc
song cua nguoi dan.

2. LUQC KHAO TAI LIEU

Cac mo hinh MCDM da duogc ap dung
rong rii dé hd tro nhimng ngudi ra quyét dinh
giai quyét cac van dé ra quyét dinh trong nhiéu
nganh, chéng han nhu danh gi4 va lya chon nha
cung cap [5 — 8], phat trién du 4n ning luong
tai tao [9, 10]. Nhiéu nghién ctru trong s6 nay
két hop 1y thuyét tip hop md vao cac phuong
phap MCDM d¢é tao ra cac md hinh MCDM mo
cho phép cac mo hinh nay thuc hién trong qua
trinh ra quyét dinh khong chic chin [11-13].

Chia-Nan Wang va cong su [14] da st
dung k¥ thuat SF-AHP va WASPAS dé xép
hang céc dia diém xdy dung nha may dién gid
ngoai khoi tai Viét Nam. Két qua phan tich do
nhay va phén tich so sanh cho thiy khung quyét
dinh 1a thuc té va c6 kha nang phuc hdi. Céc
tiéu chi va k¥ thuét danh gia duoc dé xuit trong
bai viét nay c6 thé dong vai tro 1a nén tang ly
thuyét cho nhiing tién bo trong ning lugng gi6
ngoai khoi va phat trién ven bién. Yasir Ahmed
Solangi va cong su [15] da sit dung phuong
phap AHP d¢é dénh gia va uu tién cac rao can va
rao can phu vé nang luong tai tao. Phuong phap
F-TOPSIS sau d6 duoc st dung dé danh gia cac
lya chon cho vi¢c ap dung lau dai cong nghé
ning luong tai tao. Két qua tiép can AHP cho
thiy nhitng rao can quan trong nhat déi véi viéc
trién khai cong nghé niang lugng tai tao 1a "Kinh
té &; Tai chinh", "Chinh tri &; Chinh sach" va
"Thi truong". Sonal Sindhu va cong su [16] da
két hop hai phuong phap Déanh gia Pa tiéu chi
(MCE) AHP va F-TOPSIS. Theo nghién ctru,
dia diém tot nhat dé 1ap dat nang luong mat troi
1a Rohtak, tiép theo la Chandigarh, Gurgaon va
Hisar ¢ bang Haryana ctia An Do. Muyc tiéu cua
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cudc diéu tra 1a dé xuat mot khung hd tro quyét
dinh hiéu qua, hiéu qua va c6 hé thong ma cac
nha hoach dinh chinh sach & An Do c6 thé sir
dung dé danh gia lya chon dia diém trang trai
nang lugng mit troi ¢6 thé chap nhan duoc.

3. PHUONG PHAP NGHIEN CUU

3.1. Mo hinh phan tich thir bic m¢ - Fuzzy
Analytic Hierarchy Process model (FAHP)

Budc 1: Hinh thanh ma tran so sanh

cap.
] 1] i
— ] FI OO
Kk = ks k3, kén (D
SISl T
knp Kpp o Kan
Trong do:

K7 1a ma trdn so sanh cdp cua so mo;

K] 1a gia tri trung binh cia s6 mo
hinh tam giac khi so sanh cdp uu tién gitra cac
phan tu.

Lop(@ ) =B fo(Li) + A-B).fLU]; 0=f<10<a< 1(2)

Trong do:
fa(lij)=(M;; — Lij).a + Li;  (3)

faUij) =U;; —(Uij — My;). @ (4)

Doi xing qua duong chéo trong ma
tran, ta co:

1

Imﬁ(ﬁij) = Iﬂ:,E(Ei_j ) "

0<p<10<a<1,i>] (5)

Thanh 1ap ma tran s6 thyc nhu sau:

1 g1z - Gin

_ _|a 1 - @
Q B (Qif)nxn_ ?l : En (6)

Jn1  Qn2 1

Budc 2: Tinh toan gia trj riéng 16n nhat.

IQ_?"'max-ll:D'- (7)

Trong do:
A_la gid tri riéng 16n nhat cia ma tran.
max * i , .'A
Q 1a ma tran so sanh cd@p gilra céc ti€u
chi.
I 12 ma tran cung cap voi ma tran Q.

- Budc 4: Kiém tra lai ma tran.

CI
~ RI
Két qua ciia CR < 0,1 thi dat yéu cau,
nguoc lai néu CR > 0,1 thi ta phai tién hanh
danh gia tir dau.
Amax — A
= =X (9)
a—1
Trong do: A__ 1a gia tri riéng lon nhit
clia ma tran; a 1a sd tiéu chi.

CR ®)

3.2. Phuwong phap TOPSIS

Pé thyc hién phuong phap TOPSIS,
bao gdm 4 budc nhu sau:

- Bude 1: Hinh thanh ma tran danh gia
voi 1 lga chon va j ti€u chi, ma tran [an]ij'

- Budc 2: Chuan héa ma tran [xmn]ij dé
tao ra ma tran Z=(r_)

mn/ij"

Spn = —— — m = 1,2,..,i;n =12,

""j(lo)
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- Budc 3: Nhan ma tran véi trong so.

2,..,n (11)

t;; =s-lj.wj,i = 12,...m; ] =1,

Trong d6: w; = [0,1] va XL, w;, = 1.

- Budce 4: Xéc dinh phuong an tich cuc
va giai phap ly tuong tiéu cuc.

PIS* = (t],t3, ..., t}) voi
tj+ = {{max[tljh = 1,2,..
{min[t1j|i = 1.2, ...,m|j EJ”}]‘ (12)
NIS™ = (t7,t3, .., t; ) vOi
t7 = {{min(t;li = 1.2,..
{max(t |1 = 1,2,....m

,m|j€]'),

.mlj €]'),
"1} (13)

Trong do: J’ 1a ti€u chi loi ich va J la
ti€u chi chi phi.

- Budc 5: Tinh toan khoang cach cua
mdi lua chon so véi PIS va NIS.

| n

= |Z(tlj_t]+}2Jl = 1.12.1"-.1 nFj=12_| ,m(14)
JF

ty = |Z(t” )i =12,..,nj=12,..,m(15)

- Budc 6: Xép hang cudi cung.

t-
RANKING, = ’ i =12,..,n (16)

)
[:tj +t )
4. KIEM CHUNG MO HINH PE XUAT

Trude hét, md hinh nay xac dinh 10 cac
tiéu chi quan trong nhu hi¢u suét nang luong,
chi phi dau tu ban dau, chi phi van hanh, va tac
dong moi truong. Méi tiéu chi dugce gan trong
s6 tuong tmg dua trén uu tién va quan trong ctia
n6 dbi voi ho gia dinh cu thé.

Qué trinh ra quyét dinh da tiéu chi nay
sir dung cc phuong phap phan tich so sanh dé
danh gia cac phuong an nang lugng tai tao. Cac
phuong phap nay bao gdbm phuong phap phén
tich thr bac mo (FAHP) Phuong phap déu
mang lai cai nhin tong quan va chi tiét vé hiéu
sudt cua timg phuong an dya trén cac tiéu chi
quan trong.

Mb hinh con tich hop ¥ kién va dénh
gi4 cua cic chuyén gia ning luong, nham tbi
uu héa sy chic chin va tinh kha thi ciia quyét
dinh. Su tham gia ctia cong dong va y kién cia
ngubi su dung cting dugc tinh dén dé dam bao
su chdp nhan va hd trg tot nhét tir phia cong
dong sir dung. Két qua xép hang nha cung cip
cudi cung nhu sau:

Bang 1. Két qua tir TOPSIS

Nha X
cung | ti+ | ti- | RANGKING, ~ ‘P
cip hang

Nha
cung | 0.1095 | 0.1737
cap 1

0.613 2

Nha
cung | 0.1229 | 0.1651
cap 2

0.573 3

Nha
cung | 0.0815 | 0.1977
cap 3

0.708 1

Nha
cung | 0.1625 | 0.1647
cap 4

0.503 4

Nha
cung | 0.1703 | 0.1269
cap 5

0.427 5
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Két qua cho thay, nha cung cip 3 14 tdi
wu nhit cung cap niang luong tai tao ¢& ho gia
dinh. Ngoai ra, nha cung cap 1 va 2 ciing kha
thi trong sy lwa chon tiép theo. Két qua cudi
cung cua moO hinh nay khoéng chi 1a viéc xac
dinh phuong 4n ning luong téi tao tot nhét cho
ho gia dinh, ma con 1a qua trinh dua ra quyét
dinh m& va minh bach glup t6i uu hoa cac loi
ich da dang cua cac yéu to quan trong va dap
tmg ddy du nhu cau cua cong dong sir dung.

5. KET LUAN

Xac dinh phuong 4n nang luong tai
tao ¢& nho cho ho gia dinh bang phuong phap
tich hop ra quyét dinh da tiéu chi, mé hinh nay
khong chi gitp tdi wu hoa hiéu suat ning luong,
ma con dam bao tinh kha thi tai chinh, than
thién véi moi truong va dap tmg nhu cu cy thé
cua h¢ gia dinh.

Quad trinh xéc dinh céc ti€u chi va gan
trong s6 cho ching da tao ra mot co sé 1y luan
can nhic can than, dong thoi gitp tap trung vao
nhimg khia canh quan trong nhét cta quyét
dinh. Sy tich hop cua cac phuong phap phan
tich so sanh nhu phan tich tuong d6i, FAHP
va TOPSIS cung cip cai nhin da chiéu vé cac
phuong an, giup quyét dinh duoc thong sudt va
dung dén.

Khong chi dya vao so liéu va thong tin
k¥ thuat, mo hinh con dit ra y kién va danh gia
ctia cong dong va chuyén gia niang lugng, tao
ra quyét dinh c6 tinh tham gia va hd trg cong
dong. Pidu nay dam bao rang phuong an ning
lugng tai tao dugce chon lya khong chi 1a t6i wu
vé mat k¥ thudt ma con phan anh cac gia tri va
mong mudn ctia cong dong st dung.

Trong bdi canh ngay cang ting cudng
vé y thirc moéi truong, mo hinh nay khong

chi 1a mot cong cu quyét dinh ma con 1a mot
phuong tién thuc dy su bén vimng va sit dung
ning luong hiéu qua trong cong dong ho gia
dinh. D6 la mét dong gop quan trong trong viée
hu’ong dan su chuyén doi tir ngudn ning luong
truyen thong sang ndng luong tai tao trong vi¢c
dap g nhu cdu ngdy cang ting cao cla cong
dong va bao vé moi truong.
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