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TOM TAT:

Ning lugng mit trdi 12 mot dang ning lugng tdi tao dugc ldp dit nhiéu nhat trong nim 2020
c4 trén th€ gidi va tai Viét Nam. Tuy nhién, d€ phat tri€n bén vitng va an toan cho ludi dién
dia phuong va khu vuc, cAn phai c6 quy hoach cu thé cho tirng vi tri vé quy md cong sudt va

dién tich. Bai bdo nay nghién citu t6i uu quy hoach cdc nha may dién mit trdi tai tinh Hiu Giang
bing phuong phdp phan tich thit bAc (Analytic Hierarchy Process-AHP). K&t qué chi ra ring,
khi phan tich 6 tiéu chi d€ so sanh Iya chon dia di€ém quy hoach va t8i vu quy hoach, tiéu chi

khodng cdch dudng giao thong va khodng cdch dudng dién quan trong nhat. Tir d6, lya chon
dudc thi ty vu tién dau tu1a du 4n Nha may Dién mit trdi Héa Lyu, k&€ d&€n 12 du 4n HO nuSc

Ngot va sau cung la du 4n Long Phd.

T khéa: t6i vu quy hoach, dién mit trdi tai tinh Hiu Giang, thuit toin AHP.

1. Diit van dé

Ning lugng tdi tao 12 ngudn ning lugng than
thién mdi trudng va 13 ngudn ning luong cho sy
phét trién bén vitng. Naim 2020, vdi tdng cong suat
lap dat trén toan cau la 256 GW di ning tdng cong
suat liiy k&€ 1&én 2,839 GW. Trong d6, ngudn ning
lugng mit tri duge quan tAm nhiéu nhi't véi 139
GW diu tu mdi, chi€ém 53% tdng cong suit clia cdc
ngudn ning lugng tdi tao diu tw mdi nim 2020.
Viét Nam vuon Ién vi trf thit ba trén thé€ gidi, véi
cong suat 1dp dat mgi 11.1 GW ti vi tri thi 5, v6i
4,8 GW nim 2019. Piéu d6 cho thdy, Chinh phii
Viét Nam di tao diéu kién thuin 16i cho ndng

74 $6 1-Thdng 1/2022

lugng tdi tao phét trién néi chung va ning lugng
mdt tr¢i néi riéng [1].

Viét Nam 1a quéc gia c6 tiém ning phat trién
ngudn ning luong mit trdi véi cong sud't phat dién
mit trdi tr 2.5 kWh/kWp dén 4.6 kWh/kWp, khu
vuc ¢6 tiém niing 16n nha't 12 khu viic Nam Trung
bd, khu vuc Ty nguyén va ving dong biing song
Ciru Long [2] v6i tiém nidng k§ thuat 1én d&€n 1,568
GW [3]. Hau Giang 1a tinh c6 tiém ning 16n dé
phét trién ngudn ning lugng mit trdi véi 4.6 - 4.8
kWh/m%day tuong &ng vé6i tiém ning k§ thuat 1a
5.1 GW [2].

Trong nhitng nim gin diy, c6 rat nhiéu nghién
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cttu vé tiém ning ning lugng mit tri. Nghién ctiu
[4] cho riing, viéc gidm phdt thdi khi carbon toan
cAu von dang la van dé 16n vé moi trudng, xa hoi
va kinh t€ toan ciu trong nhitng nim gan day. Vi
dy, c6 696,544 tin khi thdi CO, da dudc gidm
thong qua viéc 1dp dit 113,533 dién mit trdi 4p
mai & California, Hoa Ky [5]. Do d6, viéc st dung
ning lugng mit trdi sé gidm thi€u dang k€ va giam
b6t cdc van dé lién quan d&n an ninh ning lugng,
bién ddi khi hau, thit nghiép,... Cdc nha nghién
ctru ciing du dodn, viéc st dung ning lugng mit
troi s€ dong mot vai trd quan trong trong linh vuc
giao thong van tdi trong tuong lai, vi n6 khéng st
dung nhién li€u cho qué trinh vin hanh.

Tai Viét Nam ciing c6 nhiéu nghién ctu vé
ngudn ning lugng nay. Nim 2010, Pham Khdnh
Toan va cong sy da cung cip thong tin cd ban vé
hién trang va xu huéng st dung ning lugng tai
Viét Nam, ciing nhu dy bdo vé nhu ciu ning
lugng va cung cip ning lugng trong nhitng thap
ky t6i [6]. Nam 2011, mdt nghién citu khdc [7] da
néura vain dé vé an ninh clia cung cip ning lugng
va hau qua kinh t&, moi trudng, xa hoi va chinh tri
trong nganh Néang lugng Viét Nam. Nam 2015, bai
tdng luan vé “Tiém ning phat trién ning lugng
tdi tao & Viét Nam" da bién tap dé trinh bay céc
tiém ning cling nhu nhitng thuan 1¢i va khé khin
trong sy phét trién ning lugng tdi tao & Viét Nam
[8]. Nidm 2018, bai thuy€t trinh [9] da trinh bay
cac phuong phdp ludn cho viéc dinh gid nidng
lugng PV.

Nghién cttu nay phan tich quy hoach cdc nha
mdy dién mit troi tinh Hiu Giang d&€n nim 2030
va st thut todn AHP d& t8i wu quy hoach cdc nha
may dién mat trdi. Muc tiéu clia nghién ctu l1a quy
hoach cdc nha mdy di€én mat trdi tai cic vi tri cu
thé (vé cong suat, dién tich va vi tri) dua vao tiém
niing 1y thuyét, tiém ning k§ thuit va lva chon thi
tu uu tién dau tu cdc nha mdy dién mit troi.

2. Poi tugng va phuong phap nghién citu

2.1. Déi tugng nghién ciiu

D6i tugng nghién citu 12 ngudn dién mit trdi
trén dia ban tinh Hiu Giang, hé thong dién tinh
Hau Giang, quy hoach st dung dit, quy hoach giao
thong, quy hoach cac khu do6 thi va cac khu cong
nghi€p, tinh hinh xX&m nhap mdn, tinh hinh nudc
bién ding trén dia ban tinh.

2.2. Phuong phdp nghién citu

2.2.1. Cdc budc thuc hién

Trong qud trinh nghién ctfu c6 k€ thira k€t qua
cta cdc nghién ctu lién quan trude dé va c6é van
dung theo, phit hgp v6i hoan cdnh dic thu cia tinh.
Nghién cttu thyc hi€n cdc budc sau:

Budc 1: Thu thdp tai liéu, s6 liéu.

Thu thap tai liéu, s6 liéu lién quan dén phat
trién kinh t& - xa hoi, quy hoach st dung dit, quy
hoach phét trién cac khu cong nghiép, quy hoach
giao thdong va cdc quy hoach cé li€n quan. Thu
thap vé tinh hinh xAm nhap min, nu6c bién ding
trén dia ban tinh.

Budc 2: Quy hoach dién mdt troi tinh.

T Ban d6 hién trang st dung dit, quy hoach
khu kinh t€, khu cong nghiép, cum cong nghiép,
ban dd xAm nhap min, ban dd nudc bién ding,...
k&t hdp ban do tiém ning dién mit trdi 1y thuyét
xdy dung bidn d6 tiém ning dién mit troi
k¥ thuat.

Khéo sdt thuc dia, thu thdp cdc dit liéu quy
hoach lién quan d€ xdc dinh viing loai trir. Chdng
x&p ban dd vung loai trir vdi ban db tiém ning dién
mit trdi ky thuat d€ tao ban do tiém ning dién mit
troi k¥ thuat va xdc dinh vi tri quy hoach viéc lap
quy hoach.

Budc 3: Toi uu quy hoach nha mdy dién mdit troi
bang thudt todn AHP.

Cén ctt vao quy hoach cdc nha mdy di€n mit
trdi ¢ bude 2, nghién cdu st dung thuit toin AHP
dé phan tich t8i wu quy hoach cdc nha mdy theo
cac ti€u chi dic trung cla tinh.

2.2.2. So lugc vé phuong phdp phdn tich
thit bdc

Phuong phdp AHP dya trén viéc dp dung so
sanh theo titng cip dé€ dinh huéng cic trong s6 cho
cdc phuong 4n. Thong thudng, d€ thé hién tAm
quan trong cdia cic y&u td, 9 diém vdi cac gid tri tir
1 dén 9 dugc st dung nhu trong Béng 1.

Trong d6, a; la mic do ddnh gid gilta chi ti€u
thtt i so v4i th j.

Aji>0,a;=1/ay a;=1 )

Vi du: Al quan trong hon A2 dugc thé hién
bing a;; > 1 (vidu a;, =3 ) va quan hé clia A2
véi Al 1a nghich ddo clia n6 (a;, = 1/3). Trong s6
cang cao, muc dd quan trong cuia tiéu chi tuong
rng cang cao. Ngoii ra, c6 thé dua ra quyét dinh
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Bdng 1. Thang do trong s& AHP (10)

Quy mo gia trj
Dinh nghia 1
aj a;= a_ij

Tam quan trong nhu nhau 1 1

Tam quan trong nhu nhau cho dén viia phai 2 0.5

Tam quan trong viia phai 3 0.33

Tam quan trong viia phai cho dén manh hon 4 0.25

Tam quan trong manh hon 5 0.2

Tam quan trong manh hon cho dén rat 16n 6 0.17

Tam quan trong rat I6n 7 0.14

Tam quan trong rat I16n cho dén cuc ky quan trong 8 0.13

Cuc ky quan trong 9 0.11
bing phan tich d6 nhay va k&t qua téng hgp. P& CI dudc tinh nhu phuong trinh 3:
hinh d}mg khu vyc phu Pdp, phuong phap AHP/ cI = Apax — 1) 3)
chid yéu dugc st dung két hgp v6i GIS. Trong so n—1
cla tiéu chi va lya chon thay thé ¢ thé dugc dinh Amax = ,-2=/Wi . ,-;aij 4)
nghia la ma trdn A. Trong do:

ay Ay apz .. dp, Ainax 12 gid tri Tiéng cia ma tran so sdnh, n 1a s&

A = | ay ay axy .. ay, (1)
App Ay Ap3 - Qpp

P& danh gia viéc do ludng su nhat quan clia cic
danh gia chuyén gia, so sdnh theo cidp dugc xic
minh bing ti s6 nhit quan (CR) dugc tinh bing
phuong trinh:

Ti s6 nhit quan: CR = CI 2)

RI

Trong d6: CR 1a ti s6 nhat qudn; CI 1a chi s&
nhi't qudn; RI1a chi s6 ngiu nhién.

Trudng hop gid tri CR thé hién tinh ding cla
quy trinh phai dudi 10%. Mit khdc, néu gid tri 16n
hon 10%, can phai stra ddi trong qué trinh tinh
trong s& RI dé cap d&n chi s6 ngiu nhién.

Gi4 tri RI cho bi&t d9 1éch trung binh tif cic ma
trin dudc tao ngiu nhién c6 kich thuc khdc nhau
nhu di thé hién trong Bang 2.

nhan t6, W, 1a trong s cltia ma tran tié€u chi.

3. K&t qua va dién gidi phan tich két qua

3.1. Quy hoach Nha mdy Dién mdt troi tinh
Hdu Giang

Trén co s3 phan tich diéu kién va thuc trang du
dn, cdc chuyén gia da dua ra cdc ti€u chi lya chon
phuong 4n. C6 rat nhiéu tiéu chi c6 thé duge dé
Xudt, tiy thudc vao diéu kién thuc t€ cla dy 4n va
cdc diéu kién dic thi ctia tinh Hiu Giang, nghién
cttu nay chon 6 tiéu chi dé xdc dinh vi tri quy hoach
cdc nha mdy di€én mét trdi cu thé nhu sau:

e Ti¢u chi 1 (C1): Cudng do birc xa mét trdi
(GHI).

e Tiéu chi 2 (C2): Nu6c bién dang.

e Tic¢u chi 3 (C3): Xam nhip midn trén dia
ban tinh.

e Tiéu chi 4 (C4): St dung dat.

Bdng 2. Chi s& nhdt quén ngéu nhién (10)

2

3

4

5

RI

0

0.58

0.9

1.12

1.24

1.32
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e Tiéu chi 5 (C5): Khodng cdch diu ndi tdi
dudng dién gan nhat (km).

e Tiéu chi 6 (C6): Khodng cdch t6i dudng giao
thong gin nhat (km).

Duya theo y ki€n phan tich clia chuyén gia va
két qua c6 dudge tir khdo sdt nghién cttu 1ap ma
trAn trong s6 clia cdc tiéu chi dudc thé hién trong
Bdng 3.

Ta ti€n hanh tinh todn cdc dit liéu ctia bai todn
theo phuong phdp AHP. Trong sd cho céc tiéu chi
dugc thé hién trong Bing 4.

Véi s6 tiéu chi 1a 6 thi RI = 1,24, ta xdc dinh
dugc gia tri riéng clia ma trin so sdnh va ti s& nha't
quan CR, cu thé nhu sau: Amax = 0,153; CI=0,031
va gid tri ti s6 nhit quan CR = 0,025 =2,3% < 10%,
dat yéu cau.

T trong s6 clia cdc tiéu chi nghién cttu dd khio
sat, k€t hgp v6i tiéu chi loai trit xdc dinh dugc 3 vi
tri quy hoach nha mdy dién mait trdi tinh Hau
Giang 1a: Nha mdy Dién mit trdi H6 Nu6c Ngot;
Nha mdy Pién mit trdi Long Phd va Nha mdy
bién mit trdi Héa Luu v6i quy md dién tich 1a 50
ha dugc thé hién trong Hinh 1.

3.2. T6i wu quy hoach Nha mdy dién mdt troi
tinh Hiu Giang

P& xdc dinh dudc thit tu wu tién dau tu cdc du
dn, chiing ta st dung thuat toin AHP d€ phan
tich cho tirng vi tri cu thé.

Theo tiéu chi so sdnh thi mdi vi tri dugc goi la
phuong 4n cu thé: dy 4n Nha mdy Pién Ho nudc
ngot la phuong dn 1; dy 4n Nha mdy bién Long
Phd 1a phuong dn 2 va dy 4n Nha mdy dién Hda
Luyu 1a phuong 4n 3. Do mdi phuong 4n c6 6 tiéu
chi nén can tinh todn 6 ma trin d€ d4nh gi4 trong
s0 cla tirng tiéu chi cho tirng phuong 4n.

S6 liéu tinh todn thu dudc tir so sdnh cdc
phuong dn (PA) theo cdp ma trdn tinh todn cho
tiéu chi C1 nhu Bdng 5. Theo d6, PA1 ¢6 biic xa
12 t&t nhat, k&€ d€n 12 phuong 4n PA2 va PA3 c6
cudng do bic xa bing nhau.

K&t qué trong s6 phuong 4n CR = 0,5%<5%
dat yéu cau. Tinh todn tuong ty cho 5 tiéu chi
con lai, k€t qua thé hién trong cdc Bdng tir 6
dén 10.

DPé€ lya chon phuong 4n t3i wu ta nhan ma tran
P(3x6) vdi ma tran cdc tiéu chi C(6x1) K&t qua

Bdng 3. So sdnh cdp cdc tiéu chi

Tiéu chi C1 C2 C3 C4 C5 C6
C1 1 0.5 0.33 0.2 0.14 0.1
C2 2 1 0.5 0.2 0.14 0.14
C3 3 2 1 0.5 0.33 0.2
C4 5 5 2 1 0.5 0.33
C5 7 7 3 2 1 0.5
C6 9 7 5 3 2 1

Bdng 4. Trong s& (w) cdc tiéu chi khi so sanh cap
Tiéu chi C1 C2 C3 C4 C5 C6 w
C1 0.04 0.02 0.03 0.03 0.03 0.05 0.03
Cc2 0.07 0.04 0.04 0.03 0.03 0.06 0.05
C3 0.1 0.09 0.08 0.07 0.08 0.09 0.09
C4 0.19 0.22 0.17 0.14 0.12 0.15 0.16
C5 0.26 0.31 0.25 0.29 0.24 0.22 0.26
C6 0.33 0.31 0.42 043 0.49 0.44 0.40
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Hinh 1: Bdng dé quy hoach cac Nha mdy dién mdt #rdi tinh Hdu Giang

/

f
/
f

Bdng 5. Trong sé tiéu chi C1

C1 PA1 PA2 PA3 W CR

PA1 1.00 3.00 5.00 0.65 | 0,5%

PA2 0.33 1.00 2.00 0.23

PA3 0.20 0.50 1.00 0.12

ta ¢6 dugc ma trdn trong s§ clia 3 phuong dn.
(Béng 11, 12, 13)

Ma trin két qua sé cho bi€t phuong 4n tot
nha't nén chon, 1a phuong 4n c6 gid tri két qua
cao nhd't. Nhu vdy, du 4n Nha mdy Pién Hda
Luu 1a phuong 4n lya chon t8t nha't cho dau tu
vu tién k& dén 1a du 4n H6 Nubc ngot va cudi
cung la dy d4n Long Phu.
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Bang 6. Trong s6 tiéu chi C2

C2 PA1 PA2 PA3 W CR

PA1 1.00 0.33 0.20 0.11 0,4%

PA2 3.00 1.00 0.50 0.31

PA3 5.00 2.00 1.00 0.58

4. K&t luan

Trudc tinh hinh phét trién biing né vé dién mit
trdi hién nay, viéc quy hoach cidc nha may dién
mit trdi 1a can thi€t va cip bach. Bai bdo tdi wu
quy hoach Nha mdy Pién mit trdi tai tinh Hau
Giang biang phudng phdp phan tich tht bic xdc
dinh dugc tiéu chi khodng cdch t6i dudng giao
thdng c6 trong s6 40% 1a quan trong nhat, k& dén
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Bdng 7. Trong sé tiéu chi C3

Bdng 8. Trong sé tiéu chi C4

C3 PA1 PA2 PA3 W CR C4 PA1 PA2 PA3 W CR
PA1 1.00 0.20 0.33 0.11 0,4% PA1 1.00 5.00 3.00 0.65 0,5%
PA2 5.00 1.00 2.00 0.58 PA2 0.20 1.00 0.50 0.12
PA3 3.00 0.50 1.00 0.31 PA3 0.33 2.00 1.00 0.23
BAng 9. Trong sé tiéu chi C5 Bdng 10. Trong sé tiéu chi C6
C5 PA1 PA2 PA3 w CR C6 PA1 PA2 PA3 w CR
PA1 1.00 3.00 5.00 0.65 0,5% PA1 1.00 0.20 0.14 0.08 1,7%
PA2 0.33 1.00 2.00 0.23 PA2 5.00 1.00 0.50 0.33
PA3 0.20 0.50 1.00 0.12 PA3 7.00 2.00 1.00 0.59
Bdng 11. Ma trén trong s6 cdc phuong an BAng 12. Ma trdn trong s6 ting tiéu chi
C1 | C2 | C3 | C4 | C5 | C6 C1 0.03
P1 1065|011 | 0.11 | 0.65 | 0.65 | 0.08 Cc2 0.05
P | P2 |023]0310580.12|023]0.33 c C3 0.09
P3 | 012|058 | 0.31 | 0.23 | 0.12 | 0.59 C4 0.16
C5 0.26
la tiéu chi khodng cach t6i dudng dién véi trong Cc6 0.40

s6 26%. Xdc dinh dugc thit ty vu tién dau tu du 4n
Hoéa Luu véi trong s& 37%, du 4n HO6 Nudc ngot

trong s6 34% va du 4n Long Phi 29%. Tuy nhién, Vitri | Trong s6 Du an Thi ty uu tién
dé dau tu hiffau qud va mang lai kha thi, cfi,n nghién P1 0.34 HG6 nudc ngot I

ctru thém vé kha ning ti€p nhin cong sudt cla cic -

du 4n vao hé thong dién tinh va hé théng dién P2 | 029 Long Phd -
Qu6c gla | P3 0.37 Hoa Luu |
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ABSTRACT:

Solar energy is the biggest renewable energy source in 2020 both in the world and in Vietnam.
However, it is necessary to have specific planning on capacity scale and area of solar power
projects for the sustainable and safe development of local and regional power grids in Vietnam.
This study examines the optimization of planning of solar power plants in Hau Giang Province by
using the Analytic Hierarchy Process (AHP) algorithm. The study’s results show that among six
studied criteria for planning and optimizing planning of solar power plants, the road distance and
power line distance are the most important criteria. Based on these results, Hoa Luu power plant
project should be invested firstly. It is followed by Nuoc Ngot Lake project and Long Phu project.

Keywords: optimization of planning, solar power in Hau Giang Province, AHP algorithm.
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