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TOM TAT

Niéng lwong héa thach dii tao ra san leong dién 1om nhung gdy ra nhiéu hé luy méi truong,
khién viéc chuyén sang nang lwong tdi tao tré thanh xu hwedng tat yéu. Tai Viét Nam, theo Quy
hoach dién VIII, ty trong nang lwong tdi tao dang tang dan, trong khi thiy dién da budc vao giai
doan bao hoa. Do dé, két hop thiyy dién véi dién mdt troi néi dweoe xem la gidi phdp hiéu quad. Tuy
nhién, viéc lya chon vi tri phit hop dé trién khai dién mdt troi néi trén ho thuy dién doi héi danh gid
nhiéu tiéu chi. Nghién ciru ndy dé xudat mé hinh MCDM két hop CRITIC va TOPSIS nham hé tro
Iya chon vi tri i wu. M6 hinh duoc dp dung tai Viét Nam va co thé mé rong cho cac ung dung khac
trong linh vuc nang luong.

Tw khoa: MCDM; CRITIC,; TOPSIS, Nang lwong mat troi; Thuy dién tich nang.
ABSTRACT

Although fossil energy generates a large amount of electricity, it causes serious environmental
impacts, making the shift to renewable energy an inevitable trend. In Vietnam, under Power
Development Plan VIII, the share of renewable energy is increasing, while hydropower has reached
a saturation point. Therefore, combining hydropower with floating solar power is considered
an effective solution. However, selecting suitable locations for floating solar installations on
hydropower reservoirs requires the evaluation of multiple criteria. This study proposes a Multiple-
Criteria Decision Making (MCDM) model that integrates the CRITIC and TOPSIS methods to
support optimal site selection. The model is applied in Vietnam and can be extended to other
applications in the energy sector.

Keywords: MCDM; CRITIC,; TOPSIS, Solar energy; Hydropower reservoirs.
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1. GIOI THIEU

Nang lugng hoa thach dong vai tro quan
trong trong phat trién kinh té — x3 hoi, nhung
dang dan can kiét va gy ra nhiéu hé luy moi
truong nghiém trong [1]-[3]. Trong bdi canh
d6, nang luong tai tao trd thanh giai phap tat
yéu. Nam 2023, cong suat ning luong tai tao
toan cau tang ky luc v6i 473 GW, trong d6 dién
mat troi chiém 346 GW va dién gi6 dat 116 GW
[4], [5]- Tai Viét Nam, ty trong ndng luong tai
tao dat 26,4% nam 2022 va hudng dén 71,5%
vao nam 2050 theo 19 trinh JETP [6, 7].

Viét Nam dimg thir 8 toan cau vé cong
suat ldp dat dién mit troi v6i 16.504 MW [8]
va ghi nhan sy tang truéng manh mé cua di¢n
gi6 [9]. Viét Nam s¢ hitu diéu kién 1y tuong dé
phat trién nang luong tai tao nhu buc xa mat
troi cao, toc do gid on dinh, va nguén FDI 16n
[10]. Tuy nhién, viéc phu thudc thoi tiét gay
bién dong cong suat, anh hudng dén o6n dinh hé
thdng dién néu qua phu thudc vao ngudn ning
luong tai tao [11], [12].

Trong khi tiém ning phat trién thiy
dién dd gan dat gidi han [13], [14], md hinh két
hop dién mat troi ndi véi thuy dién tich nang
duoc xem 1a giai phap hiéu qua. Hé thdng nay
gitip t6i wu van hanh, giam bdc hoi nude, 1am
mat ty nhién va tich trit nang luong [15].

A e 8
Hinh 1. M6 hinh dién mdt troi néi [15]

Viét Nam c6 tai nguyén blrc xa mat troi
ddi dao, dic biét tai mién Trung va mién Nam —
noi tap trung nhiéu hd thuy dién 16n [16], [17].
Do d6, viéc lya chon dja diém lép dat dién mat
troi ndi can danh gia da tiéu chi. Nghién ctu
nay dé xuat mo hinh MCDM két hop CRITIC
va TOPSIS nham hd tro ra quyét dinh toi uu vé
vi tri trién khai hé thong dién mat troi noi.

2. LUQC KHAO TAI LIEU

Phuong phép két hop CRITIC va
TOPSIS da dugc chirng minh 1a hiéu qua trong
céc bai toan lya chon dia diém cho du 4n nang
lugng tai tao véi dir licu da ti€u chi. Nghién
ctru tai A Rap Saudi str dung mé hinh CRITIC—
TOPSIS d¢ dénh gia dia diém xdy dung nha
may dién mat troi [18], trong khi Robles-
Algarin et al. két hop CRITIC véi PCA va
entropy tai Colombia dé lua chon hé théng PV
[19]. Bishnoi va Chaturvedi phat trién TOPSIS
cai tién dé tai str dung khi gas dt bo [20], con
Biiytikozkan va Giileryiiz tich hop AHP mo véi
fuzzy TOPSIS dé lwa chon ngudn ning lugng
trong diéu kién bat dinh [21]. Trong lua chon
thiét bi, Prayogo et al. ap dung AHP-TOPSIS
dé chon bd nghich luu téi wu [22], va Rajabi et
al. két hop GIS v6i TOPSIS dé xac dinh vj tri
dap thuy dién tai Iran [23]. Cac nghién ctru nay
khéng dinh tinh linh hoat, khach quan va kha
nang mdé rong tmg dung cua mod hinh CRITIC-
TOPSIS trong quy hoach nang lugng tai tao.

3. PHUONG PHAP NGHIEN CcUU
* Phuong phap CRITIC:

Budc 1: Xay dung ma tran quyét dinh
gom n phuong an va m tiéu chi danh gia.

Max{f, (a),f,(a), ...,fy(a),a € A} (1)
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Budc 2: Chuan hoa dir liéu cia timg
tiéu chi vé khoang (0,1) theo cong thirc:
B f] (El) - f]*

Xaj = - (2)
£ — .

Budc 3: Tinh do 1éch chuan S, cua tiéu
chi j, thé hién mic do phan tdn va kha ning
phan biét gitra cac phuong an.

Xj = (xj (1),%i(2), ..., X; [n]) 3)

Budce 4: Tinh hé s6 tuong quan tuyén
tinh r, gitra tiGu chi j va cac tiéu chi con lai.

m

> (1-m) @

k=1

Budce 5: Tinh lugng thong tin ma mdi
tiéu chi mang lai

m

E] = G'j X Z(l - rjk) (5)

k=1

Budc 6: Chuan hoa luong thong tin dé
tinh trong s6 cho ting tiéu chi

G :
N p— - (6
* Phuong phap TOPSIS:

Budc 1: Tao ma trdn danh gid (x.)
N n i ij/ mxn
gom m phuong an va n ti€u chi.

Budc 2: Chuin héa ma tran danh gia
theo cong thirc

Xii

2 (7)
||ka=1 X

Lmpj=12,...n

rij =

1=12,..

Budc 3: Tinh ma tran chuin hoa c6
trong so
tij = 13 X wi,i =12,..,m;j=12,.,n(8)
Trong do:

‘Ni i 1,2
w. = FJ = e .'"'Jn
! EE:‘lwk

Budc 4: Xac dinh phuong 4n tot nhat
(A,) va t¢ nhat (A )

- Véi ti€u chi loi ich (J%):

Ay = max(tii),Aw = min(tij) 9)
- Vi tiéu chi loi ich (J):

Ay = min(t-lj),Aw = ma:-:(tij) (10)

Budc 5: Tinh khoang cach dén phuong
an tot nhat d, va t¢ nhatd,

dip = Z(tij —thj)2 (11)
i=1

diw = Z(tij - waj)2 (12)
=1
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Bude 6: Tinh hé s6 gan giii (CC,)

diw

I (13)
djw + dip

CC;

Budc 7: Xép hang cac phuong 4n dua
trén gia tri CC.. Phuong an c6 CC, cao nhat 1a
phuong an toi uu.

4. TRUONG HQP NGHIEN CUU

Viée lua chon dia diém xiy dung nha
may dién mat troi ndi tai Viét Nam chiu anh
huong boi nhiéu yéu t, dic biét trong bdi canh
khi hau bién d6i nhanh va phuc tap. Trong
nghién ctru nay, nam dia diém thay dién duoc
danh gia 1a c6 tiém nang phu hop véi quy mo
ctia du 4n bao gdm: Pong Nai 3 (Dak Nong),
Serepok 3 (Pak Lik), Ba Ha (Phu Yén), Théc
Mo (Binh Phudc) va Buon Kudp (Pak Lak).

= e e Trmy

Hinh 3. Vi tri 5 thuy dién dwoc khao sat

Céc s6 liéu cua cac tiéu chi dinh luong
duogc thu thap cho véi 05 dia diém thuy dién da
néu.

* M6 hinh CRITIC-TOPSIS:

Ung dung md hinh CRITIC-TOPSIS
da cho phép dinh lugng va phan tich mgt cach
c¢6 hé thdng cac tiéu chi anh huong dén quyét
dinh lya chon dia diém. Trong s6 cua céac tiéu
chi dwoc xac dinh bang phuong phap CRITIC,
dam bao tinh khach quan dya trén sy bién thién
noi tai cua dir liéu. Sau do, TOPSIS duoc su
dung dé xép hang cac Iya chon dya trén khodng
cach dén phuong an 1y tuong.

Trong qua trinh ap dung phuong phap
CRITIC, cac ti€u chi dinh lugng can duoc phan
loai thanh hai nhém: tiéu chi thuan loi (cang
cao cang tot) va tiéu chi bat loi (cang thap cang
t6t). Dé thuan tién cho qua trinh xu 1y di liéu,
trong bang dir liéu dau vao, cac tiéu chi thuan
lgi dugc ma hoa voi gia tri 1, trong khi cac tiéu
chi bét lgi dugc ma hoa véi gid tri -1.

Bang 1. Dit liéu cac tiéu chi danh gia

Sin D) bién
lrong thién san | Nhiét
Hang lu’(_):ng P?I qu.ang Do cao lwgng do Do phu Toc. .
tiéu thu ving | (ndm dien (m) quang | trung may (%) do gio
(Kwh) 2022) | oo dién | binh Y (mis)
: (Gwh/ | (36 C)
nam) 9
nam)
Loai ticu ! 1 1 1 1 B 1 1
chi
Donf Nal | 014882825.60 | 64.87 | 1.343 5774 | 240.13 23 | 71.013699 | 5.58
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Serepok 3 | 4620102314.40 | 60.91 | 1396 | 2757 | 20034 | 256 | 72.616438 | 4.59
BaHa | 211112888120 | 64.80 | 1.280 85.9 555.98 | 259 | 73.671233 | 53
Thac Mo | 249175437420 | 6432 | 1.415 1934 | 20407 | 259 | 69.095890 | 4.55
Eﬁgg 4620102314.40 | 6091 | 1375 4856 | 21737 | 244 | 74369863 | 5.65

Trén co sé ap dung phuong phap CRITIC ddi v6i bo dit liéu da thu thap, cac trong sb tuong
ung cua tung ti€u chi da dugc xéc dinh nhu sau:

Bdng 2. Két qua trong s6

Tiéu chi Trong s6 CRITIC
Naéng lugng ti€u thu viung 0.155396
PCI 0.196726
San luong quang dién 0.083920
Do cao 0.109316
?izrlalen thién san lugng quang 0.085746
Nhiét do trung binh 0.125994
Do phu may 0.098631
Téc do gio 0.144270

Tiép theo, phu’orng phap TOPSIS du:(yc trién khai nham xép hang cac vi tri thiy dién tiém
nang cho viéc phat trién du 4n dién mat troi ndi. Dua trén dit liéu dinh lugng di thu thap, cac gia tri

dugc chuan hoa dé xay dung ma tran chuan hoéa phuc vu cho qua trinh phén tich:

Bdng 3. Ma trdn chudn héa

cokhivietnam.vn

5 P - Nhiét
Nang | per | Sanlweng | . DO bien thien | 5" | s b | Tée
lwgng tiéu N .~. | D0 cao san lwgng A A s
thy viing (ndm | quang dién (m) quang dién trung may do gio
. > ' N 0
(Kwh) 2022) | (Gwh/nim) (Gwhinam) | DR (%) | (i)
(@ C)
Loal titu I I | | B B B |
chi
BO“% Nall 05159 | 04591 | 04408 | 0.6951 0.3410 0.4117 | 0.4400 | 0.4840
Serepok 3| 0.6176 | 0.4311 0.4582 | 0.3319 0.2845 0.4582 | 0.4499 | 0.3981
Ba Ha 0.2822 | 0.4586 0.4201 | 0.1034 0.7896 0.4636 | 0.4565 | 0.4597
Thac Mo | 03331 | 0.4552 0.4644 | 0.2328 0.2898 0.4636 | 0.4281 | 0.3947
1]232; 0.6176 | 0.4311 0.4513 | 0.5846 0.3087 0.4367 | 0.4608 | 0.4901
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Bing cach nhan ma tran chuin hoa voi cac trong sé dd dwoc xac dinh tir phu’orng phap
CRITIC, ta thu dugc ma tran chuin héa co trong s6, phan anh murc do dong gop tuong dbi cua timng
tleu chi vao qua trinh ra quyét dinh. Tir d6 c6 thé xac dinh phuong an thay thé t6i uu A (phuo’ng an
t6t nhat) va phuong an thay thé kém nhat A, lam co s¢ dé tinh toan khoang cach va he s0 gan dung

trong mo hinh TOPSIS:
Bdng 4. Phuwong dn thay thé tot nhdt va té nhat
5 Ak o Nhiét
Nang ' per | Sanlwgng |, | Dobenthien [ e phii | Téc
lwgng tiéu o .~. | D0 cao san lwong A A ..
thu viing (ndm | quang dién (m) quang di¢n trung may do gio
. = '] N )

(Kwh) 2022) | (Gwh/nam) (Gwh/nim) binh (%) (m/s)

(@ O
A, 0.0960 0.0903 0.0390 0.0760 0.0244 0.0519 | 0.0422 | 0.0569
A 0.0335 0.0848 0.0353 0.0113 0.0677 0.0584 | 0.0454 | 0.0707

Tiép dén, tinh toan khoang cach tr 5. KET LUAN

phuong an myc tiéu dén phuong an t6t nhat db
va dén phuong phap t€ nhatd .

Tiép theo, tién hanh tinh toan khoang
cach tur tirng phuong an danh gié dén phuong
an ly tuong d, (t6t nhit) va dén phuong an te
nhat d, nham phuc vu cho viéc xac dinh hé sé
gan giii CC, trong m6 hinh TOPSIS.

Bang 5. Hé s6 gan giii va xép hang ciia mé hinh
CRITIC-TOPSIS

CC, Xép hang
DPdng Nai 3 0.542301 3
Serepok 3 0.666645 2
Ba Ha 0.116407 5
Thac Mo 0.430664 4
Budn Kudp 0.822255 1

Thuy dién Budn Kuép duoc xac dinh la
phuong an t6i wu nhét voi hé sé gan ding cao
nhét (CC = 0.822255), tiép theo 1a Serepok 3
va Dong Nai 3. Ngu:(yc lai, Ba Ha co dlem 5O
thap nhat, cho thdy nhiéu han ché vé cac yéu to
k¥ thuat va diéu kién ty nhién.

Nghién ctru nay di phat trién va ap dung
thanh cong mo hinh ra quyét dinh da tiéu chi
tich hop CRITIC va TOPSIS nham Iva chon
dia diém phu hop dé xay dung nha may dién
mat troi ndi trén cac hd thuy dién tai Viét Nam.
Mo hinh cho phép xtr Iy khach quan cac dir liéu
dinh luong va dua ra xép hang 13 rang giira cac
phuong an. Két qua cho thy thay dién Budn
Kuép 1a lua chon tdi uu nhét trong 5 dia diém
khao sat.

Mo hinh dé xuét c6 tiém ning ing dung
rong rii trong cac bai toan lua chon dia diém
lién quan dén ning luong tai tao tai Viét Nam
cling nhu cac qubc gia dang phat trién khac.
Trong cac nghién ctu tiép theo, viée két hop
thém cac yéu t dinh tinh thong qua cac phuong
phap nhu AHP, ANP két hop cac k¥ thuat fuzzy
c6 thé gitip nang cao d6 toan dién va tinh thyuc
tién ctia mo hinh. Ngoai ra, tich hop cong nghé
GIS va dit liéu thoi tiét lich st cling s€ tang do
chinh x4c trong du bio va ra quyét dinh. <
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