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Tém tit: Néng luong song bién 12 mot dang ning luong tai tao dua trén viéc st dung co
nang tir dao dong tuan hoan ciia song bién dé tao ra dién. Ning luong tai tao tir song bién
duoc danh gia 1a mot ngudn ning luong sach va hau nhu khong lam suy thodi méi truong.
Theo danh gia tir mét cong trinh nghién ctru cia Téng cuc Bién va Hai dao Viét Nam vao
nam 2019, téng cong suat ning luong séng nam trén toan dai ven bién Viét Nam dép ung
dugc 90% nhu cau tiéu thu di¢n nang cua Vi¢t Nam trong cung ky. Vung Nam Trung Bo
duogc xac dinh 13 noi ¢6 trit luong ning lwong song 16n nhét trén toan dai ven bién Viét Nam.
Trong béo cdo nay, cac tic gia di tmg dung mo hinh Mike 21 SW dé tinh toan dic trung
song bién va xac dinh chuyén tai ning luong song bién tai khu vue bién Nam Trung Bo bién
thién trong hai mua gi6 thinh hanh ndm 2017.

Tir khoa: Ning lugng song bién; MIKE; Nam Trung Bo.

1. Mé dau

Su ra doi cua nang lugng tai tao da giam di ap luc cho nganh nang luong trong bbi canh
nhién liéu hoa thach da dan can kiét va dugc néu rd tir nhimg nam 1950 [1], tir d6 gop phan
kiém soat va lam gam luong phat thai khi nha kinh cling nhu lam giam cac mau thuan dbi
v6i cac vung co nhleu ngudn nhién lidu hoa thach, dién hinh nhu Bién Pong. Pan Mach da
¢4 bao cao dé xuit vé cach loai bé dan nhién liéu hoa thach trong tuong lai vao nam 2010
v6i muc tiéu chinh 1a 1am cho Pan Mach tré nén doc 1ap vadi nhién li€u hoa thach vao nam
2050 [2]. Ngoai ning luong gi6, ning luong séng ciing dugc danh gia 1a mot ngudn ning
lwong vo tan trong tw nhién va hau nhu khong lam suy thodi moéi truong.

Trén thé gioi, cac nghién ciru vé ning luong song da phat trién tir nita cudi thé ky XX,
cac qudc gia c6 ving bién rong va khoa hoc tién tién da c6 rat nhidu chuong trinh nghién ciru
vé ning luong séng nhu Na Uy, Thuy Dién, My, Phap, Nhat Ban...[3]. Tai Viét Nam, cac
nghién ctru vé nang luong song bién chi duge nghién ctru tir ndm 2000 tro lai. Cac nghién
clru v€ nang lugng song chu yéu tap trung vao nghién ctru tiém nang nang luong song 6 vung
nude sau voi cac do phan giai thap [3] va sir dung cac s6 lidu dau vao tir phuong phap thong
ké tan suét cac con song theo do cao [4] hodc st dung s6 lidu dau vao tir cac s6 lidu vé tinh
[5]. Ciing tir cac nghién ctru di trudc da danh gia ving bién Nam Trung Bo 13 noi c6 ngudn
nang luong song 16n nhat trén toan dai ven bién Viét Nam, chinh vi thé d& tai da xac dinh
khu vuc nghién ctru 1a khu vuc bién Nam Trung B9.
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Hién nay, c6 rat nhiéu mé hinh tinh séng khac nhau dugc cong bd va sir dung nhu WAM,
SWAN, WAVEWATCH III, MIKE 21 SW, STWAVE, DELFT3D...[3, 6-11]. Tuy nhién,
mo hinh MIKE 21 SW 1a mgt mo hinh thuong mai voi loi thé 1a c6 thé linh dong trong ludi
tinh cung kha ning mo phong cic qua trinh ¢ khu vuc ven bd nhu sy ndng dan, nhiéu xa,
khuc xa va séng v do bién dbi d6 sau...[12]. Ngoai ra, MIKE 21 SW con gitip xac dinh
duoc nang lugng song mdt cach truc tiép v6i d6 tin cdy cao va dugc st dung rong rai tai Vict
Nam. Chinh vi thé, dé thuc diy sy quan tim va phat trién nghién ctru vé linh vyc ning lugng
tai tao ma cy thé 14 ning luong song bién duoc manh mé hon, dap ing nhu cau phat trién bén
viing cua toan cau va Viét Nam, nghién ctru da dugce thuc hién véi muc tiéu l1a xac dinh duge
su phan b6 ngudn ning luong séng bién nam 2017 tai mdi khu vyc bang mé hinh MIKE 21
SW. Mb hinh dugc hiéu chinh va kiém dinh véi s6 liéu thuc do ndm 2013, tir 46 méi md
phong tinh todn trudng song cho nam 2017.

Ving bién ven bd khu vuc Duyén hai Nam Trung B c6 béi bién cat tho va déc. Thém
luc dia tir Pa Nang dén Viing Tau c6 su phan hoa phire tap, dién tich thém luc dia mo rong &
phia bic, co hep tir Binh Dinh va lai mé rong dan xudng phia nam [13] nhu Hinh 1. Diéu nay
cho thdy ning luong séng ngoai khoi khi truyén vao khu vuc rét it bi tidu tan do ma sat day
(mang ché do bién khoi). Vi tri ving bién Nam Trung B6 dwoc mé ta trong Hinh 1.
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Hinh 1. Vi tri viing bién Nam Trung B9.

2. M6 hinh &rng dung trong nghién ctru

Nhu di trinh bay ¢ trén, nghién ctru di tmg dung mé hinh MIKE 21 SW dé xac dinh
ning luong séng bién cho khu vyc bién Nam Trung Bo. M6 hinh MIKE 21 SW c¢6 thé dya
trén ludi phi ciu trac dé mo phong sy phat sinh, suy giam va lan truyén séng dugc tao ra boi
gi6 va song ling. Giao dién than thién va mirc d6 tin cdy cao da lam cho MIKE 21 dong mot
vai trd quan trong thuc su trong cac mé hinh ¢ dat lién, ving bd bién va ngoai khoi [14].
Trong d6, chiing t6i str dung mé hinh MIKE 21 SW véi nguén dir liéu dau vao 1a hai bo s6
lidu gio tai phan tich toan Bién Dong tir dit lidu gi6 toan ciu (NOAA) nam 2013 va nim 2017
v6i budc thoi gian 4 tiéng.
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2.1. Co 56 Iy thuyét mé hinh Mike 21 SW

Phuong trinh chil dao 1 phuong trinh can bang séng hoat dong trong hé toa do Pécac.
Theo hudng toa d6 ngang, phuong trinh bao toan dong luong song duge viét nhu sau:
VN =2 (1)
Trong d6 N(x, o, 9 t)la mat do anh hudng; t la thorl gian; x(x y) 1a h¢é toa do Cartesian;
D(Cx, Cy,Co,C0) 12 van toc truyen ctia nhom song; S 1a s6 hang gdc cua phuong trinh can bang
ning lugng duoc biéu dién nhu sau:
, S= Sin + Snl + Sds + Sbot + Ssurf (2)
Trong do6 Si,_ su chuyén tai dong lugng nang lugng gioé vao su phat sinh ra song; S
nang luong chuyén tai do twong tac phi tuyén song — song, Sus_ su tiéu tan nang luong song
do song bac dau; Seo, sy tiéu tan do ma sat day; Sy,r su tidu tan nang luong boi su vd song
do bién doi do sau.

2.2. Co 56 ly thuyét vé nang lwong song

Chuyén tai ning lugng song duoc tinh boi cong thirc:
Penergy = PgCqE
, A3)
Véi E =8 ()
Trong d6 p 1a mat &6 nudc bién; Hs 1a do cao song cd nghia; g 1a gia tdc trong trudng,
¢ 12 van toc nhém song.

2.3. Céc s6 liéu sir dung trong tinh toan mé hinh

2.3.1. Dit liéu dia hinh ving bién Nam Trung Bo

Mot trong nhitng dir liéu ddu vao quan trong nhat cia MIKE 21 1a dir liéu dia hinh day
bién. Trong nghién ctru ndy, dia hinh duoc két hop tir hai ngudn dit liéu: Th nhat, tir Phi
Yén dén Ninh Thuén dugc trich xuit tir ban dd dia hinh cta Phong Dia chét va Dia mao bién,
Vién Hai duong hoc trong két qua nghién ctru ciia Lé Pinh Mau va cong su “Pic diém khi
tuwong hai van va dong luc bién tinh Khanh Hoa” dugc thuc hién tir 2016-2018; Thir hai, tir
Da Néang dén Binh Dinh va tai Viing Tau dugc ké thira tir hai d ti 16 1:200.000 do Hai quin
Nhan dan Viét Nam t4i ban 1an thtr 1 nam 1993. |

Caz2 ngu(‘Sn dir li¢u dia hinh thu thap ¢ dang sb, dugc chuyén sang dinh dang file .xyz va
dua vao chuong trinh Mike Zero dé noi suy gia tri d0 sau trong toa do. Trong mo6 hinh MIKE,
di liéu dia hinh nhép vao mé hinh duoc luu ¢ dang file 2 chiéu. Trén Hinh 2 va Hinh 3 trinh
bay dia hinh day va ludi tinh khu vuc tinh toan.
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2.3.2. Biéu kién bién va diéu kién dau vao

nén khong xét song limg. Cac dic trung dit liéu dau vao duoc thé hién trong Hinh 4.
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— Diéu kién bién: Tai cac bién cua khu vuc tinh toan, cac tac gia da thiét 1ap & dang bién
dong v6i muc nudc tinh (d6 cao séng h=0) va bién d6i phu thude vao cac vung lan can. Diéu
ndy tao ra mot vung tinh voi cac bién dugc thay d6i phu thudc vao cac phan tir can bién va
dan dén viéc cac ngudn ning lugng chi duoc giai phong nhung khéng dugc bd sung & cic
vung bién.
— Dit lidu dau vao 1a hai bd s6 li¢u gi6 tai phan tich toan Bién Dong tir dit li¢u gi6 toan
cau (NOAA) ndm 2013 va nam 2017 véi budc thoi gian 4 tiéng [15], do mién tinh kha rong
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dai dién cho mua gié déng bic (b).
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2.4. Lya chon thong $6 mé hinh

M0 hinh tinh dugc hi¢u chinh trén co s¢ so sanh hai dac trung song 1a d0 cao song co
nghia (Hs) va chu ky song (T) giita két qua duoc tinh bang mé hinh véi s6 liéu thuc do trong
giai doan tir 11:00 CH ngay 6/1/2013 dén 7:00 SA ngay 12/1/2013 (mua gi6 dong bic) (Hinh
5a, 5b) va kiém dinh trong giai doan tir 11:00 SA ngay 1/7/2013 dén 12:00 CH ngay 4/7/2013
(mua gi6 tdy nam) (Hinh 5c, 5d) tai cung vi tri c6 toa d6 109,019°E — 11,437°N [1].

Phén tich tinh toan thong ké gitra hai chudi s6 lidu tinh toan bang mo hinh va chudi sd
lidu quan tric thu dugc cac két qua kha tot. P6i voi két qua hiéu chinh mo hinh da cho két
qua tuong quan rét tbt, hé sb twong quan dat 0,85 va hé s hiéu qua md hinh Nash dat 0,84
(Hinh 5a) va sai s6 chu ky song trung binh la 5,28% (Hinh 5b). Dbi voi két qua kiém dinh
md hinh d3 cho két qua tuong quan kha t6t, hé sb tuong quan dat 0,86 va hé sb hiéu qua md
hinh Nash dat 0,56 (Hinh 5c) va sai s6 chu ky song trung binh 1a 3,28% (Hinh 5d).
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Hinh 5. Két qua hiéu chinh trong mua gi6 dong bic (giai doan 23:00 06/01/2013 — 7:00 12/01/2013)
(a) va két qua kiém dinh trong mua gié tiy nam (giai doan 11:00 01/07/2013 — 12:00 04/07/2013)
(b) giita d6 cao séng va chu ky séng thuc do véi két qua tinh toan.

3. Két qua va thio luin

Tir két qua tinh toan cho thdy, vao mua gié dong bic (thang 1) song thinh hanh theo
huéng dong bac trén toan khu vire va chuyén tai nang luong song 1on nhat dat trén 48 kW/m/h
(Hinh 6a). Xung quanh khu vuc dao Phi Quy c6 mat do nang lugng song 16n nhét trén toan
khu vue va lan rong vé phia bién khoi khu vuc phia nam, mat d6 ning luong song giam dan
khi 1én phia bic. Vao mua gi6 tdy nam (thang 7), mat dong ning lwong song suy giam (dat
trén 15 kW/m/h), ving c6 mat do nang lwong song 16n 1a vung bién khoi tinh Ninh Thudn
(Hinh 6b). Cac song thinh hanh theo huéng tiy nam va dan chuyén sang déng-doéng nam tir
vi tuyén 12°30 1én khu vuc phia béc.
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Hinh 6. Biéu dd ning luong song thoi ky gié mua déng béc (a) va gié mua tdy nam (b) tai ving bién
Nam Trung B9.

Tir két qua tinh toan tién hanh trich xuit cac ddc trung song va nang lugng song dé xay
dung biéu do hoa song tai 9 vi tri trong d6 ¢ 8 vi tri twong g voi 8 tinh 1a Pa Nang Quang
Nam, Quang Ngai, Binh Dinh, Phu Yén, Khanh Hoa, Ninh Thuén, Binh Thuén déu cung nam
trén duong dang sdu 100 m nham loai bo cac tac dong cia dinh hinh c6 do dbc 16n ngoai
khoi va tac dong cua cac viing vinh gn bd; va 1 vi tri ven bd ddo Phu Quy (d6 sau 20 m)
(noi c6 dong nang luong séng 1on quanh nam) dé danh gia tiém ning nang luong séng tai
ting khu vuc. Két qua cho thay:

— Cac dic trung song va sy phan bd mat d6 ning luong song bién d6i phu thude vao ché
d6 gié mua (Hinh 6). Mua gié déng bic mang lai trit lwong ning luong séng cao hon so voi
mua gid tdy nam trén toan khu vuc nghién ciru va thoi gian hoat dong ciing nhidu hon mua
gi6 tdy nam trong cung mdt nam.

— Ung véi truong gié mua dong bac, ngoai khoi Binh Thuan 1a noi c6 d6 cao song lon
nhat v6i cac song hudng dong bac chiém wu thé (Hinh 7h). D6 cao séng c6 nghia chiém vu
thé trong khoang tir 1,5 m dén > 3 m va c6 thé dat > 3,5 m.

— Ung véi truong g16 mua tay nam, dg cao song 16n nhat tai ngoai khoi Ninh Thuén (d6
cao song c6 nghia chiém wu thé tir 1-2,5 m va c6 thé dat dén 2,5 m) vdi cac song c6 hudng
tur tdy nam sang nam-tay nam (Hinh 7g).
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Trong c4 hai mua gi6 thinh hanh, cang vé phia nam tai khu vuc nghién ctru do cao song
¢6 xu hudng 16n dan va hudng séng cang léch sang phai. Trong d6 Binh Thuén 13 noi c¢6 do
cao song toi wu voi tan suit xuat hién cua cac song thinh hanh nhiéu nhét va mang lai trit
luong ning luong song 16n nhét trén toan khu vuc nghién ctru (t6ng mat do ning lugng séng
trong nam 2017 dat trén 68.000 kW/m/nam), mat d6 nang luwong séng giam di rat it khi truyén
vao vung ven bo ctia ddo Phu Quy (té)ng mat do nang lugng séng nam 2017 dat trén 66.000
kW/m/ndm) (Hinh 8). Vi thé, ving bién xung quanh dao Phu Quy la noi c6 mat d¢ nang
luong song bién cao quanh nam (riéng thang 12 c6 téng mat do nang lugng song thang dat
trén 22.000 kW/m (Hinh 9)), rat thich hop cho viée lua chon thi diém trong nghién ciru khai
thac ngudn ning luong sach tir song bién tai Viét Nam. Céc dic trung song va tong mat do
ning lugng séng cic thang trong nam 2017 tai ven bd Phi Quy duoc thé hién trong Hinh 9.
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Hinh 8. Téng mat d¢ ning lugng séng ndm 2017 tai cac vi tri trich xuat.
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Hinh 9. Hoa s6ng (trai) va biéu d6 tong mat do nang luong song thang (phai) tai ven by Pha Quy.

Thoi ky gi6 dong bac mang lai tiém nang ning lugng song 16n hon so véi thoi ky gio tay
nam. Khu vue phia Nam ¢6 mat d¢ nang lugng séng 16n hon khu vyc phia bac. Ninh Thuan
1a noi ¢6 mét do luong nang lugng séng 16n nhit trong mua gié tdy nam, Binh Thuan 1a noi

c6 mat d6 nang luong séng 16n nhit trong mua gié déng bic va trong ca nim 2017. Ngudn
nang lugng soéng 16n chu yéu tap trung xung quanh khu vuc dao Phu Quy.

Ngoai ra, khu vuc phia Nam va dac biét 1a tir tinh Binh Thuén 12 noi it chiu tdc dong cua
bdo nhét trén toan vung bién Nam Trung B9. Vi thé, Binh Thuén c6 thé dugc coi la mot tinh
thich hop cho viéc tap trung nghién ctru phuc vu khai thic ngudn ning luong tir song bién
cho nganh cong nghiép dién Viét Nam. Theo dénh gia cia Tong cuc Bién va Hai dao Viét
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Nam vao nam 2019 [16], téng cong suat nang lugng song nam trén toan dai ven bién Viét
Nam dép tng dugc 90% nhu cau tiéu thy dién nang cia Viét Nam trong cung ky. Vi thé, tlem
ning khai thac nang lugng séng bién cua Viét Nam 14 rét trién vong va khu vuc c6 thé trién
khai khai thac nang luong song bién dau tién co thé phai xét dén d6 1a dao Phi Quy cua tinh
Binh Thuan.

4. Két luin

Két qua tinh toan cho thdy mé hinh MIKE 21 Spectral Wave da mé ta chi tiét va tinh
toan cu thé sy phan bd dong ning lugng song tai ving bién Nam Trung B va sy bién thién
mat d nang lugng song theo khdng gian va thoi gian tai gidi han khu vuc nghién ctru véi
két qua kha chinh xéc (sai s6 < 10%).

M5 hinh MIKE 21 da tong hop duogc tit ca cac yéu tb c6 thé mé ta dong nang luong séng
nhu sy tdc dong cua gid, cac qua trinh tuong tac song va cac tdc dong cta dia hinh. M6 hinh
Mike ctia DHI da duoc tin dung va sir dung & nhiéu qudc gia trén thé gidi trong d6 co Viét
Nam, né dugc dung dé tinh toan thay triéu, song, lan truyén chét, chuyén tai bun cat, ...

Chuyén tai niang luong song bién doi chu yéu phu thudc vao ché d¢ gio mua. Vao mua
gi6 tdy nam, khu vyc Ninh Thuén 1a noi ¢6 mét d¢ nang lugng song 16n nhat. Khu vuc Binh
Thuén 14 noi c6 mat do ning luong song 16n nhat trong mua gié dong bic (dat trén 48
kW/m/h) va trong nim (tong mat d6 niang luong song dat trén 68.000 kW/m/nam). Dic biét,
dao Phti Quy 1a noi c6 trit lvong niang luong séng 16n quanh nim (tong mat d6 ning luong
song nam 2017 dat trén 66.000 kW/m/nam) va it chju tac dong cua cac thoi tiét cuc doan nhu
bdo nén can tiép tuc tap trung nghién ctru va phat trién nham thuc day khai thac ngudn ning
lugng song tai Viét Nam.

Pong goép cua tac gia: Xay dung y tudng nghién cou: N.N.T., N.T.B.; Lua chon phuong
phap nghién ciru: NN.T., N.T.B.; Xur Iy s6 liéu: N.N.T., D.V.N., L.T.P; Hiéu chinh, kiém
dinh md hinh: N.N.T., D.V.N., L.T.P; Viét ban théo bai bdo: N.N.T., D.V.N, L.T.P; Chinh
stra bai bao: N.T.B.

Loi cam on: Nghién ciru duge tai tro boi Dai hoc Tai nguyén va Mai truong TP. Ho Chi
Minh trong khu6n khé dé€ tai “Nghién ctru tinh toan sy xuat hién dong Rip vung ven bién
Nam Trung B9, ap dung cho bai bién P61 Duong tinh Binh Thuan” ma s6 TNMT.2018.06.10.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gia, chua dugc cong bo ¢ dau, khong duge sao chép tir nhitng nghién ctru trude day;
khong c6 su tranh chap lgi ich trong nhom tac gia.
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A study to determine sea wave energy in the South Central Coast
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Abstract: Wave energy is a form of renewable energy based on the use of energy from the
circulatory oscillation of waves to generate electricity. Renewable energy from waves is
rated as a clean energy source and hardly degrades the environment. According to a research
by Vietnam Administration of Sea and Islands in 2019, total annual wave energy capacity
throughout Vietnam's coastal range meets 90% of Vietnam's electricity consumption needs
in the same period. The South Central Coast is identified as home to the largest wave energy
reserves throughout the coastal region of Vietnam. In this report, the authors had applied
the Mike 21 SW model to calculate the specific parameters of waves and determine the
energy of waves in the South Central Coast region variable according to two prevailing
monsoon seasons.

Keywords: Wave Energy; Wave Power; MIKE; Nam Trung Bo.



