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Tém tit: Khai thac ning lugng tai tao tir bién 1a chu dé rit dwoc quan tAm nhitng nim gan day tai
Viét Nam. Nhidu ving bién ven bo nudc ta da dwoc khao sat, danh gia vé kha ning khai thac ning
lwong bién, tuy nhién chwa c6 nghién ctru nao quan tdm chi tiét vé tiém ning khai thac dién dong
chay cho ving bién cira song Mé Kong thudc ving bién ven bd Dong Nam Bo - noi dugc danh gia
t6t v& ngudn nang luong tir dong chay bién. Nghién ctru nay ¢6 muyc dich udc tinh tiém nang khai
thac dién tir ngudn nang lugng dong chay bién cho ving bién cira song Mé Kong nho viée tinh
toan truong dong chay tai ving bién nay bang mé hinh ROMS (Regional Ocean Modeling
System) va thir nghiém uéc tinh ing dung mot trong céc thiét bi tao dién tir dong chay bién dang
dugc nghién ctru tai Viét Nam hién nay. Két qua tinh cho thdy, tiém nang khai thac dién tai ving
bién ctra song Mé Kong 1a kha quan, véi cong suét dién nang dat duoc lan luot 1a trén 209 MWh
tai ctra song, trén 116 MWh tai Con Dao vao thang 1 va trén 55 MWh 6 ¢4 hai vi tri vao thang 7.

Tir khoa: Dong chay bién, nang lugng tai tao, ctra song Mé& Kong, bién Pong Nam Bo, ROMS.

1. Pit van dé

Néng luong phuc vu cho con ngudi ludn la
van dé cap thiét. Trudc thuc trang cic ngudn
nang lugng hoa thach dang ngay cang can kiét,
ning luong thiy dién hiu nhu di dugc khai
thac hét, ning luong hat nhin mang lai nhiéu
rti ro,... thi cac ngudn ning luong tai tao véi
cac thé manh ctia minh da va dang duoc chu
trong dau tu nghién ciru, khai thac. Cac ngudn
ning lugng tai tao co nhiéu uu diém: 1a ngudn
ning lugng sach, it anh huong dén méi truong,
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an toan va quan trong hon ca, cac ngudn ning
lrgng ndy ¢6 thé coi 1a vo tan.

Céc ngudn nang lugng tai tao da duge con
ngudi khai thac dé tao ra dién ¢ nhiéu noi trén
thé gidi co thé ké dén 1a ning luong mit troi,
nang luong gi6, nang luong dia nhiét, nang
luong tir blen song, dong chay, thuy triéu, nhiét
blen, mudi b1en.V1¢t Nam ciling la mot trong
nhiéu qudc gia khai thac duoc dién ning tir mit
troi. Pau thang 9 nam 2012, tai Bac Liéu, 10
tua bin dién gi6 trén bién dau tién voi tdng cong
sudt 16MW da dugc dau ndi vao luéi dién quéc
gia, dua Viét Nam vao danh sach cac nudc khai
thac dugc dién tir gi6. Tuy nhién cho dén nay,
Viét Nam chua ¢6 mot nha may dién nao su
dung ning luong bién, du tiém ning khai thac
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ning lwong bién cua nudc ta duge danh gia 1a
kha quan. Theo Lé Dinh Mau va cs (2010), toc
d6 dong chay co gia tri tir 0,3 - 3,0 m/s la du dé
chra nguoén nang lugng cyuc 1om, tong nang
lwong tiém ning cua dong chay bién trén thé
gidi co thé 1én tdi 5 ty KW. Theo nhém téc gia
nay, dai ven bién Nam Trung Bo duoc danh gia
1a ¢6 tiém ning phat trién dién dong chay nhat
ca nudc, tuy nhién cac vi tri o song 16n, dong
chay manh déu nam tai cac miii da nho ra bién
lam tang chi phi khai thac [1].

Véi muc dich u6c tinh tiém ning khai thac
dién tir ngudn ning luong dong chay bién cho
ving bién cira song Mé Koéng va Cén Pao
nhim dap tng nhu cau dién ning cho khu vuc
nay dong thoi co kha ning 1am giam anh huéng
clia xAm nhap mian lén dong bing song Ciru
Long, nghién ctru ¢ day tap trung tinh toan
truong dong chay tai ving bién cira song Mé
Ko6ng bang md hinh ROMS (Regional Ocean
Modeling System) dé dua ra cac thong tin can
thiét lam dau vao cho viéc thir nghiém tUng
dung mot trong cac thiét bi tao dién tir dong
chay bién dang dugc nghién ctru tai Viét Nam
12 m6 hinh may phat dién bang dong hai luu cua
KS Doéan Manh Diing [2].
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2. Phuwong phap nghién ciru va ngudn sb liéu
str dung

2.1. Gidi thiéu hé thong mé hinh ROMS

Theo D.B. Haidvogel va cs (2008), ROMS
1a mo hinh ba chiéu dugc nghién ctru va phat
trién boi Pai hoc California, Pai hoc Rutgers
(Hoa Ky) va t6 chac IRD (Phap). ROMS giai
cac phuong trinh thity dong lyc thiy tinh va bé
mat tu do cho cac dia hinh phuc tap, trén hé
ludi cong truc giao theo phuong ngang va toa
d6 sigma thich tng dia hinh theo phwong thing
dung. Theo d6 so do sai phan trung tim bac hai
trén ludi Arakawa-C duogc st dung cho phuong
ngang voi cac diéu kién bién truot tu do, truot
mot phan hodc diéu kién dinh, theo phuong
thing dung str dung sai phan xen k& bac hai.

Nghién ctru nay st dung phién ban
ROMS_AGRIF dugc phat trién boi to chirc
IRD (Phap) [3], dugc hd tro bdi bd cong cu
ROMSTOOLS xt ly thong tin vao/ra cho céc
qua trinh trudc va sau chay moé hinh. Nhan thiay
dong luc cuia ROMS giai hé phuong trinh Navier-
Stokes trung binh Reynolds, st dung xdp xi
Boussinesq va xap xi thily tinh. Hé cac phuong
trinh nguyén thuy cia ROMS nhu sau:

8(qu) a(MHZM) a(vHZu) G(QHZM) _ H, op 0 0 —— v 8u
o e oy T ae T e T Heg e e EEO)
o(H,) o(uH,) o(vH,v) 0(QH,v) H, o o 0 ——,
/e Sy = (St B [ '
a T a o e MM, o e e MY )(2)
o(H, u) o(H, v) 0(H,Q)
1 6p g 3 i_f_ =0 —
0= P _ & » ) (4) p=/(T.5.p)
7, 30 po ot ox dy oo )
Ca(HZC)+8(uHZC)+8(vHZC)+8(QHZC):_i(—C'W'_L£) ®
ot Ox oy oo oo H, 0

trong do: u, v,Q2 tuong ng la thanh phan
van tc theo cac phuong x, y, o; {va h - cao d§
mit thoang va day bién; Hz - hé s6 ty 16 theo
phuong dimg; f - tham sé Coriolis; g - gia tc
trong truong; v - hé sd nhét va k - hé s6 khuéch
tan; p va po - mat d6 va mat do chuén; 7, S va p
-nhiét d6, d6 mudi va ap suit; C va Cypure -
nong do (hodc sinh khdi) va ngudn sinh/mat cia

cac yéu té vo huéng (nhu nhiét, mudi, cac chat
hoa tan, lo ling hay sinh vat nbi...); gach ngang
& trén — biéu thi lay trung binh thoi gian; dau
nhay () - nhiéu dong roi.

Khép kin r6i dugc thuc hién nho tham sé
hoa g suit Reynolds va thong luong rdi véi
su c6 mit cta hé s6 nhét xody dong lwong (Ky)
va hé sb khuéch tan (Kj):
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Hinh 1. Trai: so d6 ludi Arakawa-C theo phuong ngang
Phai: ludi ROMS theo phuong thang ding theo

D.B. Haidvogel va cs (2008).
2.2. Nguon s6 liéu sir dung

Dja hinh mién tinh duogc 14y tir ngudnsd lidu
ETOTO2 ¢ do phan giai 2 phut; cac yéu té khi
tugng tao dau vao luc tac dong duoc ldy tir
ngudnsd lisu COADS05 (s6 liéu toan cau trung
binh thang cac thong luong khi tuong bé mit
bién); cac yéu té hai vin tao dleu kién bién va
ban dau duoc iy tir ngudn sb lisu WOA2009
(s6 lidu toan cau trung binh thang cac yéu té
thuy van blen) [4]; Nguon so liéu thuy tricu
1abo sb lidu hang SO diéu hoa thuy triéu TPXO7
duoc xur ly tir b s6 lidu thay triéu OSU, dung
lam diéu kién dé tinh lan truyén triéu tir bién,
v6i 10 hang s6 diéu hoa ciia cac séng chinh:
Mz, Sz, Nz, Kz, Kl, 01, Pl, Ql, Mf, Mm. Mo hinh
tinh tir ngay 1/1/2018 dén ngay 31/7/2018 véi
budc thoi gian 900s.

2.3. Phgm vi nghién cieu va luoi tinh

Nghién ctru ndy str dung mién tinh: kinh d¢:
105.5°E — 109°E; vi do: 15°N - 19°N. Ludi tinh

Sy o S

Hinh 2. Pia hinh va ludi tinh cua khu vuc
nghién cuu.

c6 dg phan giai 1/ 12° (khoang 9 km), chia thanh
10 tang sigma (hinh 3).

2.4. Thiét bj tao dién tir dong chay bién

Thiét bi tao dién tir dong chay bién dugc st
dung trong nghién ctru nay la mé hinh may phat
dién bang dong hai lvu dwoc Dodn Manh Diing
(2018) thiét ké va phat trién [2]. Theo thiét ké
ciia Dodn Manh Diing (2018), mét khéi may
phat dién goi la mot mod-dun, cé kich thude
thiét ké cho viéc khai thac dong hai luu c6 do
sau 20m v6i chiéu rong 32m, chidu dai 34.5 m,
chiéu cao ké ca thuong tang la 35m. Mot mo-
dun may phat dién c¢6 7 truc tudc bin. Mdi truc
turbine ¢6 15 ctra tiép nhan ning luong. Mdi
cira ¢6 1 mo-dun canh quat. Mdi mo-dun canh
quat co 3 non tiép nhan dong nang hinh chép
noén voi dudong kinh 1m. May phat dién str dung
dong nang dong thuy luc theo moé hinh doén
ning luong bang hé canh quat hinh chuéng nhu
may do gi6 [2] (hinh 3). Nghién ctru nay sir dung
b6 thiét bi gia dinh dugc thiét ké cho ving nudc
nong hon véi hai tang nudc: ting 3m va tang 7m.
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Ting théat phl 3a diy bién
DE:320mx345m >

Mé dun may phat dién bing dong hai luu : B:32m, L: 34.5 m, H: 35m

Hinh 3. M6 dun may phét dién va phan bd véc to tbe d6 dong chay tac dong vao may phat dién [2].

Céc cong thirc tinh cong suat tir dong ning
sang dién nang voi hé s6 hiéu suit 60 % theo
nguyén tic bao toan ning lugng nhu sau [2]:

W= 0.5 mv* (10)

Trong do:

m: khéi lugng cua vat di chuyén (kg )

v: tc do cua vat di chuyén( m/s)

W: dong ning cua vat di chuyén (Ws)

Khi dong chay gip chudng, mot khdi luong
nudc m nhu sau da tac dong vao mat chudng co
ban kinh r trong 1 gidy:

m= 1034 . m. r*.v (kg) (11)

Trong do

1 m’ nude bién = 1000 x 1.034 = 1034 kg

r=0.5 m - ban kinh ctia chuéng

v: téc do cua dong chay (m/s)

n=3.1416 - s6 Pi

DPong ning chuyén tir dong chay thanh dién

ning trong 1 gidy la cong suit cia mot canh quat.
N=kO0.5mVv*(12)

Trong do

k = 0.6 - hé sb gia dinh chuyén ddi tir dong
nang sang dién nang.

3. Két qua va théo luan

3.1. Truong dong chay trung binh nam tai vung
bién cira song Mé Kong

Két qua truong dong chay vung bién cira
song Mé Kong duoc st dung la truong dong
chay thang 1 va thang 7, dai di¢n cho hai mua
gi6 twong ng 1a mua gi6 Péng Bic va mua gid
Tay Nam. Hinh 4 thé hién két qua truong dong

chiy ting mit, tang 3-5-7m luc Oh ngay
15/1/2018— mua gi6é Dong Bic tai ving bién cira
song Mé Kong. Két qua cho thiy: Vao thoi ky
mua dong, chiu anh hudéng cua gié mua Pong
Bic, dong chay ving bién ven by Dong Nam B
¢6 hudng chu dao la huong Tay Nam, dao dong
trong khoang 0.02 — 0.63 m/s, véi tde do dat cuc
dai c6 thé 1én dén trén 0.6 m/s. Ving clra song Mé
Kong sat bo xut hién mot cuc dai dong chay dat
trén 0.6 m/s. Khu vuc Con déo ciing xuét hién
mot cuc dai dong chay dat trén 0.5 m/s.

Két qua truong dong chay ting mit, ting 3-
5-7m lac 12h ngay 22/7/2018 — mua gi6 Tay
Nam tai viing bién cira song Mé Kong (hinh 5)
cho théy: Vao thoi ky mua he, chiu tic dong
cua gio mua Tay Nam, dong chay chu dao cua
ving bién ven bo Péng Nam Bo c6 hudng
Pong Bic, dao dong trong khoang 0.01 —0.4
m/s, v6i toc do dat cuc dai c6 thé 1én dén trén
0.4 m/s. Vung cua séng Mé Kong sat bo ciing
xuat hién mot cuc dai dong chay dat trén 0.4
m/s, ddng thoi tai khu vue quanh Con Péo ciing
ton tai mdt cuc dai dong chay dat trén 0.4m/s.
Két hop v6i truong dong chay thang 1 & trén,
c6 thé thay day 1a mot két qua dang chi y dé
can nhic dat hé théng phat dién tai hai khu vuc
nay, dac biét 1a khu vyc Con Péo - noi can thiét
c6 h¢ thong phat dién riéng.

Tu hai khu vuc xuit hién cuc dai tbe do
dong chay ¢ ca hai mua tai viung clra sOng sat
bo va Con Péo, trich xuit s6 liéu dong chay va
tinh trung binh gio tai mot vi tri dat cuc dai dé
sit dung cho viéc wéc tinh tiém ning khai thac
dién tai hai khu vuc nay.
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. Hinh 4. Truong dong chay Oh ngay 15/1/2018: .
Hang trén: tang mat (trai) va tang 3m (phai), Hang dudi: tang 5m (trai) va tang 7m (phai)
tai vung bién ctra song Mé Kong.

3.2. Danh gia tiém nang khai thdc dién tir dong
chay bién

Tir két qua trich xudt tai hai khu vuc quan
tam, v6i gia thiét dat may phat dién tai do, co
thé dua ra hai gia tri trung binh gid téc d6 dong
chay tuong tng di qua hai nhém canh quat cia
bd may phat dién. Qua do, theo cong thirc (12),
c6 thé dwa ra udc tinh kha ning khai thac dién

tai ving bién ctra song Mé Kong voi gia thiét
st dung 20 md dun may phat dién nhu bang 1.
Céc két qua tinh toan cho thiy ving bién cira
song Mé Koéng c6 tiém niang khai thac dién
ning twong ddi tét khi so sanh véi cac loai hinh
phat dién tir thiy di€n hodc nhiét dién: trén 209
MWh tai ctra song, trén 116 MWh tai Con Pao
vao thang 1/2018 va trén 55 MWh & ca hai vi
tri vao thang 7/2018, voi cong sudt téng cong
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tai khu vuc ctra song: dat gﬁn 156.000 MW vao
thang 1 va trén 41.000MW vao thang 7, con tai
Con Dao: dat trén 86.000MW vao thang 1 va
cling trén 41.000MW vao thang 7. Gia tri khai
thac cang 16n khi dat hé théng nhidu mé dun.
bac biét, vi tri khai thac dién nang sat bo dem
dén nhiéu thuan l¢i cho viéc xdy dung va truyén
tai dién, dong thoi, rat co thé viéc khai thac
ning lugng dong chay s& gop phan lam giam
hién tuong xdm nhdp min dang giy dau dau

10w fE

8°N

0.2
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cho cac nha quan ly, cac nha khoa hoc va nguoi
dan noi day. Con tai vi tri Con DPao, khai thac
dién ning dong chay & khu vire nay 1a mét dicu
rat can thiét, viéc xdy dung mot hé thong phat
dién riéng tur bién tai khu vuc nay mang lai
nhiéu gia trj kinh té-xa hoi. Tuy nhién, viéc tinh
toan va tng dung bd may phat dién con ¢ giai
doan thir nghi€m, trén ly thuyét, rt cAn c6 thém
thue tién dé chimg minh.

8°N

10°N I

gom i

8°N

—sn

04 |‘_|1.5"I

.
03 04

i Hinh 5. Truong dong chay 12h ngay 22/7/2018: i
Hang trén: tang mat (trai) va tang 3m (phai), Hang dudi: tang 5m (trai) va tang 7m (phai)
tai vung bién ctra song Mé Kong
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Béng 1. Udc tinh tiém ning khai thac dién dong chay tai ven bo cira song Mé Kong va Con Dao

Vi tri clra sOng Mua gi6 BPong Bac Mua gi6 Tay Nam
M¢é Kong Toc do dong chay (duoc Cong suat Toc do dong chay (duoc Cong suat
tinh trung binh gio) (MWh) tinh trung binh gio) (MWh)
(m/s) (m/s)
Nhom 5 canh 0,6 0.947 0,4 280.663
quat ting trén
Nhom 5 canh 0,5 0.548 0,3 118.405
quat tang dudi
Téng cong 1 1,495 0,399
tude bin
Tong cong 1 mod 10,465 2,793
dun (7 tubc bin)
Téng cong 20 55,86
mo dun 209,3 MWh
Téng cong thang
(744 gio) 155.719 MW 41.560 MW
Vi tri Con Bao Mua gi6 BPong Bac Mua gi6 Tay Nam
Toc do dong chay (duoc Cong suat Toc do dong chay (duoc Cong suat
tinh trung binh gio) (MWh) tinh trung binh gio) (MWh)
(m/s) (m/s)
Nhom canh quat 0.5 0,548 0.4 0,281
tAng trén
Nhoém canh quat 04 0,281 03 0,118
tang dudi
Téng cong 1 0,829 0,399
tude bin
Téng cong 1 mod 5,803 2,793
dun (7 tubc bin)
Téng cong 20 55,86
mo dun 116,06
Téng cong thang
(744 gio) 86.348 MW 41.560 MW

4. Két luan

Két qua ung dung mé hinh thuy dong luc
ROMS tai viing bién cira séng Mé Kong cho thay:

Thoi ky mua dong, dong chay ving bién
ven bo Pong Nam B¢ c6 hudng chu dao la
hudéng Tay Nam, dao dong trong khoang 0.02 —
0.6 m/s, v6i téc do dat cuc dai co thé 1én dén
trén 0.6 m/s con thoi ky mua he, toc d6 dong
chdy dao dong trong khoang 0.01 — 0.4 m/s, vdi
toc do dat cuc dai c6 thé 1én dén trén 0.4 m/s.
Ca hai mua déu cho théy tdn tai hai vi tri cuc
dai tbc do dong chay: khu vuc sat bd va Con

Dao, tir 6 c6 thé gia thiét dit bdo may phat dién
O hai vi tri nay.

Két qua tinh toan cong suit tao dién ning
theo gia thiét cho thiy ving bién cta séng Mé
Koéng c6 tiém nang khai thac dién ning twong
ddi ot khi so sanh véi nhiéu loai hinh khai théc
khac nhu thuy dién hay nhiét dién (hon 209
MWh vao mua gi6 Pong Bic va trén 55 MWh
vao mua gi6 Tay Nam).Vi tri khai thac dién
tiém ning co thé dit tai Con Pao dem lai nhiéu
thuan loi. Tuy nhién, viéc udc tinh trong nghién
clru nay méi chi & giai doan thir nghiém, can c6
céac nghién ctru thuc nghiém sau hon.
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Estimating the Sea Current Field and Assessing the Potential
for Exploiting Electricity from the Sea Current in the Estuary

of the Mekong

Vu Thi Vui

River

Faculty of Hydro-Meteology & Oceanography, VNU University of Science,
334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam

Abstract: Exploiting renewable energy from the sea is a topic of great interest in recent years in
Vietnam. Many coastal areas of our country have been surveyed to assess the potential of marine
energy exploitation. However, there have been no studies detailing the potential of exploiting the sea
current energy in the Mekong River mouth. This study aims to estimate the potential of marine power
generation for the Mekong River mouth by calculating the ocean current flow using the Regional
Ocean Modeling System (ROMS). It is estimated following one of the marine electricity generation

equipment is being studied in Vietnam. The results show

that the potential for power exploitation in

the Mekong River mouth is positive, with total capacity reaching over 209 MWh at the river mouth,
above 116 MWh in Con Dao in January and above 55 MWh in both locations in July in 2018.

Keywords: Ocean currents, recycled energy, Mekong estuary, South East sea, ROMS.



