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Tém tit: Viét Nam dugc dénh gid 1a nude ¢6 tiém ning 16n vé niang lugng gi6 va ning luong mit
troi. Dya trén co so nghién ciru tir tong hop tai liéu, dén khao sat diéu tra, xay dyng ban dd phan
bd tiém ning, cong trinh dd dua ra mot s6 két qua cu thé. Bang két qua tong ning lugng gid va
nang luong birc xa mat troi da dugc xay dung cho ving ven bién Viét Nam. Khu vuc ven bién
Nam Trung B tur Tuy Hoa tro vao, nbi t1ep v6i ven bién tir bong Nam B§ dén Tay Nam B¢ 1a noi
c6 tong nang luong gio6 16n nhat. Néng luong buc xa ¢ cac khu vuc thude khu vue ven bo déu kha
doi dao, hau hét cac khu vuc deu 6 tong luong burc xa mat troi dat dén trén 1200KWh/m2/nam
Mot s6 khu vue c6 diéu kién tbt dé xay dung to hop dién gid - dién mat troi ndi luéi chu yeu la cac
cac dia phuong ven bo Nam Trung B (tr Tuy Hoa tré vao) va Nam B9, dac biét 1a Binh Thuén va

Ninh Thuéan.

Tir khéa: T hop Pién gi6 - Pién mit troi, ndi ludi, ven bién, Viét Nam.

1. Mé dau

Tai nguyén nhién liu va nang luong la
nguon lyc co ban dap ng nhu cau phat trlen
kinh té-xa hoi cua dit nudc. Viét Nam co nguon
tai nguyén nhién liéu - ning lugng da dang, day
du cac ching loai nhu than, dau khi, thuy dién
va cac ngudn ning luong tai tao [1].

Tuy nhién, trong biéu dd tuong quan kinh té
va nang lugng tir nam 2005 dén 2030 (Hinh 1)
cho thay, dén 2030 kha ning cung tng nang
lugng cua Viét Nam khong du dap tmg nhu cau
ve nang luong cho sy phat trlen cua dat nudc.
Do vdy, nhitng nghién ctu vé ngudn ning
luong méi, dac biét 1a nang lugng sach, dong
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vai trd vo cing quan trong ddi voi qua trinh
phat trién cua Viét Nam cling nhu ddm bdo an
ninh nang luong quoc gia.
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Hinh 1. Tuong quan kinh té va nang lugng
tir nam 2005 dén 2030 [2].
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Bang 1. Tiém nang nang lugng gi6 ciia Viét Nam ¢ do cao 80m so v6i mat dat [3]

Toc @6 gio

trung binh <4dm/s 4-5m/s 5-6m/s 6-7m/s 7-8m/s 89m/s >9mls
](?(1;2) tich 95016 70.868 40473 2435 220 20 1
Chiém %

dien tich 457 33,8 19.3 1,2 0.1 0.01 0
dat tu nhién

(Tl\l,levn\}) NNg 956161 708.678 404.732 24351 2202 200 10

Mot sb nghién ctiru vé& ning luong gid cua
WorldBank (2000), EVN (2007), By Cong
thuorng (2010), ... cho théy Viét Nam 1a qudc
gia co tiém nang phat trién dién gio kha 16n.
Theo nghién ctru cia AWS Truepower (2011),
tiém ning ning luong gid cua Viét Nam & do
cao 80m so véi mat dit duoc dua ra trén bang
1. Nguyén Quéc Khanh d3 wdc tinh tiém ning
kinh té cta ning luong gi6 & Viét Nam va cho
thdy rang 9.326km? dién tich dat véi tiém ning
dién gi6 1a 38,501MW, c6 thé san xuit IKWh
dién voi chi phi thdp hon 7,5 UScent,
12.326km? c6 tiém ning 51,689MW va c6 thé
san xuat vai chi phi thap hon 8,0 Uscent [4].

Viét Nam duoc xem la mot qudc gia cb
tiém nang rat 16n Ve nang luong mat troi, dac
biét & cac viing mién trung va mién nam cuia dat
nudc, voi cuong dd blic xa mat troi trung binh
khoang 5 kWh/m®. Trong khi d6 cudng d6 burc
Xa mit troi ¢ cac ving phia Bic lai thip hon,
wdc tinh khoang 4 kWh/m? [5]. Mot sé diéu
kién dé phat trién dién gi6 tai Viét Nam, kha
nang khai thac nang lugng mat tro1 phuc vu cho
doi séng khu vuc mién Trung ciing da duoc
nghién ctru va cong bd trong cac cong trinh
khoa hoc [6, 7] cho thdy day 1a noi co thé phat
trién du an dién gi6 va dién mét troi n01 luoi.
Duya trén tinh cdp thiét v& nhu ciu ning
lugng, tiém ning 16n vé ning lugng gid va
mat troi tai Viét Nam, trong nghién clru nay,
nhom tac gia s€ xac dinh nhitng khu vyuc co
tiém nang phat trién tich hop dién gié - dién
mit troi (PG-PMT) ndi luéi tai khu vuc ven
bién Viét Nam. Loi ich 10n cta viéc xay dung
loai nha may nang lugng két hop nay la giam
hé thdng ludi dién, dong thoi cac ngudn ning

lugng nay s& bd sung cho nhau, din dén ning
luong duge bom vao ludi dién 6n dinh hon so
voi cac nha may ndng luong mat trdi, nang
luong gi6 duoc xay dung riéng. Theo nghién
ciru cua Vién Reiner Lemoine va Solarpraxis
AG, Puc, 2013 [8], cing mdt dién tich bé mat,
khi ldp dit hé thong quang dién két hop véi
tuabin gi6 tao ngudn ning luong gap doi so véi
viéc chi lép dat hé théng nang lugng mat troi va
su che khudt gdy ra boi cac tuabin gi6 chi
chiém 1-2% dién tich ctia hé thong ning luong
mat troi.

2. Phuong phap nghién ciru
2.1. C4c 6 ligu tinh todn

Pé tinh toan, da sir dung cac s lidu thuc do
tur cac tram khi tuong trong khu vuc do Trung
tam Khi tuong Thuy van Quoc gia cung cap.
Ngoai ra, cac sb liéu gio do bd sung bang may
do gi6 ty dong voi nhip ghi 10 phit/lan & muc
dd cao 10m va mot vai do cao khac dén 60m tai
mot s6 diém trén dia ban nhu Tién Ling (Hai
Phong), Thinh Long (Nam Pinh), Ba Pén va
Pong H6i (Quang Binh), Pong Ha (Quang Tri),
Hué (Thira Thién Hué), Pa Ning, Tam Ky
(Quang Nam) trong thoi gian mot nam dugc st
dung dé tinh toan va phan tich.

Cac sb lidu gié mat dat gdbm toc do va
huéng gié quan tric vao cac ky (obs) chinh
trong ngay voi do dai thoi gian 5 nam (tr 2000
dén 2004 — thoi gian nay c6 chudi sb liéu quan
tric 6n dinh nhét) tai mirc d6 cao 10 mét & 24
tram khi tugng trong khu vyec.
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Céc sb ligu vé sb gid nang duogc thu thap tir
35 tram trong thoi gian 05 nam (tir 1986 dén
1990). S liéu buc xa dung dé tinh tuong quan
hdi quy duogc thu thap cung thoi véi sb gio ning
tai 10 tram trong khu vuec.

2.2. Tinh todn tong ndang lwong gio va ndng
luwong mdt troi

2.2.1. Pdi voi nang luong gio

Trén co s& s liéu gi6 thuc do tai do cao
10m & cac tram Khi tugng va mot s6 diém do
gid trén thap cao thudc khu vuc ven bo trong
khuon kho dé tai QG.15.08, ching toi da tinh
toan téng ning luong gid (W) ca nim tai cac
mirc d6 cao 10, 40, 60 va 80m cho cac khu vuc
¢6 sb liéu theo ham phan bd bd Weibull dang
[9, 10]:

f(V)zi(Y)“xexp{-(X)v} o)

trong do, V 1a toc do gio; y 1a tham sd dang va 3
1a tham sd kich ¢& cta phan bd va gin véi gia
tri tbe do trung binh.

Nhirng noi khong c6 s6 lidu gio do tryc tiép
tai cac murc do cao, tde do gi6 dung dé tinh toan
dugc ngoai suy bang ham phan bd 16 ga:

V, _ In(z/z,) hay Yz _ log(z/z,) @
Vi In(z,/z,) V, log(z,/z,)
)

o day, zo 1a do gé ghé cua mat dém, V, la tde do
gi6 & do cao can tinh z, V; 1a tbc do gié quan
trac mat dat, mac z; 1a d6 cao cua may do gio
mit dat (z, = 10 m).

Mat d6 nang luong gio6 trung binh dugc tinh
theo cong thirc:

— 1 _—3

E= 5 pV K, 3
hay  E=06KV’, 4)
trong d6 V bang m/s, E bang Watt/m® (W/m?);

K 12 hé s6 miu ning lwong dugc tinh bang:

K= M[V*IM[V]i2. (5)

Khi toc d gi6 V ¢6 phan bd Weibull, trung
binh cta nd dugc xac dinh béi biéu thire:

V=MlVv]= M(V)aV [mis], (6)
0
va M= M(Vyav, @

Tong niang lugng gid ca niam dugc tinh
bang cach nhan mat d6 ning lugng trung binh
Vi tong sO giod trong nam. Cong thic tinh la:

8760 E
== ®)
1000 )
trong do, 8760 la tong s6 gio trong mdt nam; W
duoc tinh bang KWh/m®.

2.2.1. Bdi voi nang luong mat troi

Téng lwong buc xa nam dugc léy tal cac
tram c6 do birc xa hodc tinh qua tong gio ning
theo phuong trinh tuyén tinh dang [5]:

Y=aX+b, 9)

trong d6, Y 1a téng luong buc xa can tinh;
X 1a sb gio ning; a va b 1a cac hé sb hdi quy
dugc nghién ctu trong [6].

2.3. Khao sat, diéu tra thuc dia

Tién hanh khao sat diéu kién dia hinh, tu
nhién, kinh té x4 hoi tal mot sd khu vuc duge
danh gia cao vé tiém nang xay dung t6 hop DG-
DMT nhim so sanh déi chiéu véi cac két qua
nghién ctru thu duoc trong qua trinh thu thap tai
lidu thi cap, tinh toan mé hinh.

3. Két qua nghién ciru va thio luin
3.1. Vé tiém néng nding lirong gié

Trén co s sd liéu gi6 thuc do tai cac tram
Khi tugng thudc khu vuc ven bo, chung t6i da
tinh toan téng ning luong gié (W) ca nim tai
cac muc do cao 10, 40, 60 va 80m cho cac khu
vic ¢o sb lidu. Két qua tinh toan tong ning
luong gi6 (W) ca ndm dugce thé hién trong bang
2 va hinh 2.
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Tir cac két qua tinh toan néu trong bang 2
va hinh 2 cho thdy kha nhiéu noi thugc ving
ven b Viét Nam c6 ning lugng gié dang keé.
Khu vuc ven bién Nam Trung Bé tir Tuy Hoa
trg vao ndi tiép voi ven bién tir Pong Nam Bo
dén Tay Nam B0 1a noi co tong ning luong gio

16n nhat. Ven bién Khanh Hoa, Ba Ria Viing
Tau va ven bién phia tdy Kién Gang va Ca Mau
1a nhitng noi ¢6 tong ning lugng gié nam tai do
cao 80m dat trén 2000 KWh/m? Dic biét, ven
bién Nha Trang (Khanh Hoa) tong ning luong
gi6 nam tai do cao 80m dat trén 3000K Wh/m?.

Bang 2. Két qua téng hop tinh téng ning lugng gi6 W(KWh/m?) ca nim
tai cac mure d6 cao cho cac dia phuong & khu vyc ven bo

Vido Kinh do
T T 0 w1 W4 W W
ram (@b, phiit)  (d, phiit) Om Om 60m 80m
1 Moéng Céi 2131 107.58 15594 579,82 77952 94534
2 TiénYen 21.20 107.24 12771 47500 63857 774,56
3 CuaOng 21.01 107.21 350,92 130438 175421 2127,19
4  BaiChay 20.27 107.04 22184 91228 124674 152921
5  Thai Binh 20.27 106.21 298,66 110990 149315 181078
6  VianLy 20.07 106.18 43365 144263  1902,08 2282,03
7  SimSon 19.44 105.54 13784 566,71 77433 950,61
8  TinhGia 19.32 105.47 6735 31538 43816 540,82
9 S;‘z“h 19.08 105.38 14334 53291 71655 869,07
10 Ha Tinh 1821 105.54 11623 43238 580,86 70485
11 Ky Anh 18.05 106.17 41729 155039  2086,03 252959
12 Dbng Héi 17.28 106.37 266,86 991,70 133405 1617,38
13 Pa Ning 16.02 108.11 12119 54834 76123 941,28
14 ﬁ;:lg 15.08 108.47 8141 33470 457,32 561,38
15  QuyNhon 1346 109.13 7249 29804 407,05 499,82
16 TuyHoa 13.05 109.17 24629 111494 154776 1912,16
17 Nha 12.15 109.12 684,75 227865 300342 3601,65
Trang
18  CamRanh 1157 109.10 23738 97628 133417 163679
19 22?; 1056 108.06 599,88 199653 263094 315652
20 Ham Tan 10.41 107.45 161,61 601,36 808,10 980,05
21 Ving Thu 10.20 107.05 365,65 165461 229781 283912
22 BaTri 10.02 106.36 5144 171122 225626 270559
23 BacLiéu 09.17 105.43 23845 79351 104525 125547
24 Rach Gi4 10.00 105.05 628,44 2090,83 275577 330655
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Téng nang lugng gio WIKWh/m2) ca nam
tgi cae 4§ cao & cac trgm khu virc ven bér Vigt Nam
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Hinh 2. Biéu d6 tong nang lugng gié ca ndm tai mot
s0 dd cao ¢ cac tram Khu vuc ven bo Viét Nam.

Vung ven bo Nam Trung B¢ tir Cam Ranh
dén Ham Tan va ven bd Nam Bo tir Tra Vinh
cho dén Ca Mau c6 tong ning luong gié nim
tai muc dc} cao 80m dat tr 1000 dén
2000KWh/m’. Nhu vdy c6 thé thiy, ven bo sudt
doc tir Tuy Hoa cho dén Kién Glang la nhiing
noi c6 tiém ning nang lugng gio rat 16n. Ven
b Bic Bo tir Cira Ong (Quang Ninh) dén Hai
Hau (Nam Dinh) va bic Trung Bo cho dén béc
déo Hai Van c6 nang luong gi6 nhin chung ¢
mirc dang ké, nhiéu noi c6 tong ning lugng gi6
nam tai mic do cao 80m dat tir 1000 dén hon
2000KWh/m% Bic biét, Ky Anh (Ha Tinh) ¢
tong ning luong gidé ndm tai mic do cao 80m
dat trén 2500K Wh/m?.

3.2. Vé tiém ning ning leong mdt troi

Trong nghién ctu nay, téng lugng birc xa
dugc tinh theo s6 gio nang ¢ cac dia phuong co
sd liéu ning nhung khéng c6 sb liéu buc xa. Vi
vay, nang lugng mat troi ¢ day dugc danh gia
theo két qua tinh toan tong luong buc xa (hay goi
van tat 1a téng xa) tai cac dia phuong ¢ khu vuc
ven bo va duoc thé hién trén bang 3 va hinh 3.

Qua cac két qua tinh toan téng xa ca nim
cho thdy, nang luong birc xa & khu vic ven bo
kha doi dao. Hau hét déu c6 tong luong birc xa
mit troi dat dén trén 1200KWh/m?/nam. Céc
dja phuong tir Quang Tri trd vao co tong lugng

birc xa mat troi dat dén trén ISOOKWh/mZném.
Dac bi¢t mot s6 noi & Nam Trung B cé tong
xa dat dén trén 2000K Wh/m*nam.

Bang 3. Téng luong birc xa cd nam W (KWh/m?) tai
cac tram Khi twong 6 Khu vuc ven bd Viét Nam

Vide Kinhdp
T Tem N@) E@

1 Mong Céi 21,31 107,58 1215,24
2 Quang Ha 21,27 107,04  1404,90
3 TiénYén 21,20 107,24  1359,26
4 Ubng Bi 21,05 106,45 1263,90
5  Béi Chay 20,57 107,04  1375,22
6  PhuLién 20,48 106,38  1281,34
7 Théi Binh 20,27 106,21  1392,10
8 VianlLy 20,07 106,18  1463,24
9  Kim Son 20,01 106,05 1341,63
10  Thanh Hoéa 19,49 105,46  1379,65
11  Sam Son 19,44 105,54  1300,03
12 Tinh Gia 19,32 105,47  1528,01
13 Quynh Luu 19,08 105,38  1508,49
14 Vinh 18,40 105,40 1324,05
15 Ha Tinh 18,21 105,54  1369,29
16 Ky Anh 18,05 106,17  1386,29
17 Babon 17,33 106,25 1441,62
18  Dong Héi 17,28 106,37  1433,08
19 Dong Ha 16,49 107,09  1515,59
20 Hué 16,28 107,34 154591
21 PaNing 16,02 108,11 1717,22
22 TamKy 15,34 108,29  1645,44
23  Quang Ngai 15,08 108,47 1619,38
24 Hoai Nhon 14,33 109,02  1754,12
25  Quy Nhon 13,46 109,13  1800,37
26 Tuy Hoa 13,05 109,17  1817,49
27 NhaTrang 12,15 109,12  1866,34
28 Cam Ranh 11,56 109,08  1956,33
29  PhanThiét 10,56 108,06 2032,71
30 Ham Tén 10,41 107,45 2035,96
31 Viing Tau 10,20 107,05 2004,23
32 BaTri 10,02 106,36 1999,68
33 CanTho 10,02 105,47  1765,20
34 Bac Liéu 09,17 105,43  1889,93
35 CaMau 09,11 105,10 1803,60
36 Rach Gia 10,00 105,05 1911,23
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Tong s ghir ming S (gio) v tong keong bire xaW (KW h/m2) ¢ nim
euta che tram Kb vue ven bo Vigt Nam

.....
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Hinh 3. Bi€u d6 tong so gio nang va tong luwgng birc
xa tai cac tram & Khu vuc ven bo.

Toém lai, khu vuc ven bo ¢ tai nguyén nang
luong mat troi kha doi dao, hau hét cic dia
phuong déu c6 sé gio ning kha 16n (trén 1600
gio/nam) va gia tri tong lugng birc xa mat troi
trung binh ndm trén 1200KWh/m?/nam.

3.3. M{t 56 khu vue ¢6 diéu kién thudn loi khai
thac tich hop dién gio - dién mat troi

Céc két qua tinh toan néu trén cho thy rang
nhiéu noi thudc khu vuc ven bo bién Viét Nam
¢6 tiém nang niang lugng gié va ning luong mat
troi kha doi dao, dic biét 1a cac tinh Nam Trung
B6 va Nam B6 ké tir Tuy Hoa tré vao. Trén cac
ban d6 phan bd va biéu dd vé tong ning lugng
gi6 va nang luong mit trdi, co thé xac dinh
duoc nhitng dia phuong c6 kha nang khai thac
tich hop ca hai dang nang lugng néu trén, do la:

O khu vuc Trung Trung B§ c6 dai ven bo tir
Ky Anh (Ha Tinh) cho den Pong Héi (Quang
Binh). O khu vuc nay, c6 téng ning lu’ong gid
tai mirc do cao 80m dat trén 1500KWh/m? va
téng nang lugng mit troi trén 1300K Wh/m?,

Hau hét cac dja phuong ven bd Nam Trung
B6 (tir Tuy Hoa) va Nam B déu c6 kha ning
khai thac tich hop nang luong gid va nang
lugng mat troi. O khu vuc nay, co téng ning
luong gi6 tai mirc dd cao 80m it nhat dat tir trén
1000KWh/m?, nhiéu noi dat trén trén
2000KWh/m? va thdm chi c6 noi dat trén trén
3000KWh/m? Con tong ning luong mat troi tir
1700KWh/m?* dén 2000K Wh/m’.

Khu vuc Ninh Thuan, Binh Thuan va Bac
Liéu co tiém ning gié (khoang 2500K Wh/m?)
va mit troi (2000KWh/m?). Tiém ning nhu vy
1a kha cao va déng déu, thuan loi cho viéc xay
dung t6 hop PG-DMT, dic biét tai nhiing khu
vyc trén di c6 nhimg cong trinh dién gié ndi
ludi va dién mat troi riéng.

Két qua tinh toan san lugng dién gio li
thuyét tai khu vuc xung quanh diém do gi6 tai
Binh Thudn va Ninh Thuan theo WASP [5]
tuong d6i cao (khoang 6GWh/nim cho 1
tua-bin 1,5MW), cho théy nhiing khu vuc c6
tiém ning tuong g voi cac khu vie duoc tinh
¢6 thé khai thac t6 hop DG-DMT.

WMA1AJMM(W:‘€JJ__

%/\),

Sy

Hinh 4. Két qua tinh toan san lugng dién gio Ii
thuyét tai khu vuc xung quanh diém do gi6 tai Binh
Thuén (trai) va Ninh Thuén (phai) theo WASP.
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4. Két luan

Viing c6 tong ning luong gi6 ca nam lén téi
trén 2000kwWh/m? nhu Ninh Thudn, Binh
Thuéan, Nha Trang, Bac Liéu, Kién Giang, ... c0
tiém nang xay dung trang trai dién gi6 ndi ludi.

Voi téng birc xa nam dat trén 1200kWh/m?,
cac dia phuong tir Quang Tri tr& vao Nam déu
¢6 tiém ning xdy dung nha may dién mit troi
ndi ludi.

Nhiéu ving c6 thé xay dung t6 hop dién
0i0 — dién mat troi cho hiéu qua cao nhu cac
dia phuong ven bo Nam Trung B¢ (tir Tuy Hoa
tré vao) va Nam B¢. DPién hinh nhu Ninh
Thuan, Binh Thuén va Bac Liéu c6 nhiéu diéu
kién thuan loi, tién phong phat trién t6 hop G-
DMT ndi ludi.

Lo1i cam on

~ Bai béo duoc viét trong khudn kho dé tai
cap PHQG, ma s6 QG. 15. 18.
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Study on Determination of Potential Coastal Areas
in Vietnam for Building Grid-connected Wind
and Solar Power Complexes

Dang Thi Hai Linh?, Ta Van Da?, Hoang Xuan Co'
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Abstract: Vietnam is considered to possess a great potential for wind and solar energy. Based on
a review of secondary materials, surveys, and development of potential distribution map, the study
generated some concrete results. Total wind energy and solar radiant energy was calculated for the
coastal areas of Vietnam. The south central coastal area (from Tuy Hoa toward the South of Vietham)
has the largest potential of wind energy. Radiation power in coastal areas is plentiful, and most of the
areas have total solar radiation of over 1200KWh/m?/year. Sites with good conditions for building
wind and solar power complexes are mainly located along the south central and southern coasts,
especially in Binh Thuan and Ninh Thuan Provinces.

Keywords: Wind-Solar Power, Grid-connected, coastal area, Vietnam.



