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Téom tat: Bai bao trinh bay két qua nghién ctru, danh gla tiém ning ning luong dién thuy
triéu (NLDTT) khu vuc quan dao Truong Sa va nha gian DK Viét Nam. Véi nhu cau st
dung dién cua quan - dan trén cic dao ngdy cang cao va yéu cau nghién ciru, danh gia tiém
nang ning lugng tai tao (NLTT) trong Chién lugc ning luong qubc gia, viéc nghién ciu,
danh gia tiém nang NLDTT ¢ khu vuc quéan d4o Truong Sa va nha gian DK Viét Nam la
yéu cau can thiét hién nay. Bai b4o trinh bay phuong phap nghién ctru, danh gia tiém ning
NLDTT cua cac tua-bin tram dién thuy tridu va nang luong dong triéu. Két qua nghién ciru
cho thay: Tai ting mit, tong tiém niang NLDTT udc tinh (AEP) tir 3,3-27,0 GWh/nim; tai
tang nuéc 20 m, AEP tir 2,3-26,4 GWh/nam; tai ting nuéc 50 m, AEP tir 0,7-20,5
GWh/nam. AEP c6 gié tri 16n nhat tai khu vuc bai ngdm Chim Bién, An Bang, Trudng Sa
Pong va tuong dbi 6n dinh véi dao dong tir 20,5-27,0 GWh/nam. Két qua nghién ctru, danh
gia tiém ning NLDTT khu vuc quén dao Truong Sa va nha gian DK Viét Nam lam co so
phuc vu cong tac quy hoach phat trlen xdy dung, khai thac nguon NLTT dién thiy tricu
khu vurc ngoai khoi dap (mg nhu cau sir dung dién sinh hoat, nghién ciru khoa hoc bién va
cac hoat dong chuyén mon khac.

Tir khéa: Dong triéu; Ning lugng tai tao; Tiém ning ning lugng; Truong Sa va nha gian
DK Viét Nam.

1. Giéi thi¢u

Néng luong tai tao (NLTT) téng truong ky luc vé cong suat dién va co vai tro tich cuc
ngdy cang 16n trong Chién lugc an ninh ning luong cia cac qudc gia ven bién, cai thién an
ninh nang lugng véi muc ti€u gidm thleu viéc su dung nhién li¢u hoa thach da tro thanh Van
dé trong tim tai cac cudc thao luan qudc té [1]. Tiém ning ctia nguon nang luong tur bién rat
16n, trong nhitng nim dau cua thé ky 21, trén thé gidi, nhleu quéc gia tién tién va phat trién
d4 di sau vao nghién ciru, trién khai khal thac cac nguén NLTT, trong d6 co ngudn ning
lugng tai tao dién thuy triéu. Hién tai, ngudn ning luong tir bién dai dién cho mot phan nho
nhét cta thi truong nang luong tai tao [1-3]. Hoat dong nghién ctru, ing dung khoa hoc trong
khai thac, sir dung nguon nang luong tai tao tir bién, dic biét 1a ngudn nang luong thuy triéu
phat trién tap trung cht yéu tai Chau Au (Anh, Phép, Scotland ...), Chau A (Han Quéc, Trung
Quéc ...), khu vic Bic My (Canada, M¥) va Australia [3-6].
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Céc ngudn nang lugng tai tao nhu: nang lugng Mat trdi, nang lugng sinh khéi, song, gio,
dong chay, niang luong thuy triéu ... Hién nay, viéc danh gia tiém ning ngudén NLTT trong
chién luoc phat trién, ddm bao an ninh ning lugng qudc gia dang duoc cac qudc gia trén thé
gidi quan tdm nghién ctru, khai thac va str dung [3, 6-9].

Dy tinh thuy triéu, dong triéu bang phuong phap binh phuong t6i thiéu theo chuan I0S
[10-14] da dat duge d6 chinh xac cao ve thoi gian, bién do, pha, toc do va huéng, dong tricu
dugc sur dung trong tinh toan, wéc tinh tiém ning ning lwong dién thay triu (NLDTT) cho
C4cC tua-bin cta tram dién thuy triéu; cac nghién ctru danh gia tiém ning NLTT, cong nghé
khai thac NLTT; danh gia tac dong méi trudng, hiéu qua kinh té duoc ddu tu va quan tim
ngay cang nhiéu [4-5, 15-17]. .

Viét Nam 1a qudc gia c6 1oi thé va thé manh vé bién v6i hon 3260 km duong bo bién va

hon mot triéu km? ving dic quyén kinh té. Tiém ning vé NLTT tir bién 1a rat 16n nhu: nang
luong song bién, ‘nang lugng dong chay bién, nang luong gio bién, nang lugng thuy tridu ..
[7, 9] Nghl quyet s0 55 cia BO Chinh tri xac dinh bao dam ving chic an ninh niang luong
qudc gia 1a nén tang, tién dé phat trlen kinh té-x4 hoi va da dang hoa cac loai hinh néng luong,
vu tién khai thac, str dung cac ngudn NLTT, trong do co nguon nang luong dién thuy tridu.
Céc nghién ctiru [7-9] & Viét Nam trong thoi gian gan day méi chi tip trung vao viéc danh
gi4 tiém nang NLDTT ¢ cac vung bién ven bo.

Déi voi khu vue quan dao Truong Sa va nha gian DK Viét Nam, viéc danh gia tiém ning
nang luong dién thuy triéu; tinh toan, phan tich va lya chon céc vi tri kha thi dé lép dat cac
tua-bin, xdy dung tram dién thiy triéu 1a van dé can dugc quan tim VA tiép can mot cach chi
dong. Niang lwong dong tridu véi tinh 6n dinh theo chu ky va sy dy tinh thiy triéu, dong tridu
dat d§ chinh xac cao [10-14, 16-17] da thuc day cac qubc gia ven bién tap trung nghién ciru
cac phuong thic, tiéu chuan ky thuét danh gia tiém nang NLDTT, tng dung cong ngh¢ khai
thac nguén NLTT dién thily triéu [2, 4-5]. Phan bd khong gian dic tinh thay triéu, dong triéu,
tiém nang NLTT khu vuc quan dao Truong Sa va nha gian DK Viét Nam can dugc nghién
ctru, phan tich va tinh toan chi tiét, khoa hoc cho timg dao, cac dao lién ké, cac bii can, nha
gian tai thoi diém hién nay va cho nhiing nam tiép theo.

Muc dich ctia nghién ctru 13: Panh gid, xac dinh tiém ning ning luong dién thuy tridu va
phan b6 khong gian nguén NLTT dién thiy triéu tai cac ddo, bai da khu vuc quan dao Truong
Sa va nha gian DK Viét Nam lam co sé phuc vu cho muc dich quy hoach, dinh hudng khai
thac va sir dung ngudn ning lugng tai tao dién thity tridu ¢ ving bién khoi.

2. S0 liéu sir dung va phwong phap nghién ciru

2.1. 86 liéu sir dung va khu viec nghién curu

S6 liéu str dung trong khu vuc nghién ciru 1a s6 lidu dong chay tir Ngan hang dit liéu bién
Chau Au (Copernicus Marine Data Store) [18] v6i do phan giai 0,25 x 0,25 d6 kinh-vi tuyén
trong ndm 2021; Phéan viing ché d¢ thiy triéu va dong tridu & Bién Dong [19]; Atlas diéu kién
tu nhién va moi trudng viing bién Viét Nam va ké can [20]; Dit liéu hang s6 diéu hoa (HSDH)
thity triéu toan cau do phan giai 0,125 d6 x 0,125 d6 kinh-vi tuyén trong mé hinh MIKE_21
[21]; S6 liéu quan tric muc nudc bién (thuc do) véi tan suat 01 gid/sd lidu [14]. Cac dir licu
néu trén dugc tong hop, phan tich dé danh gia tiém nang ning luong thiy tridu cia cc dao,
bai d4 thudc khu vire quan déao Trudng Sa va nha gian DK Viét Nam.

Khu vuc nghién ctru: Khu vyc quan dao Truong Sa va nha gian DK Viét Nam duoc lya
chon trong nghién ctru ¢6 vi d tir 06°00°00°°N dén 12°30°00”N, kinh d6 tir 110°00°00”E dén
116°00°00”’E (Hinh 1), c6 dién tich khoang 481.558 km?. Khu vuc quén dao Truong Sa Vé
nha glan DK c6 vai trd quan trong trong chién lugc bao vé an ninh quoc phong va phat trién
kinh té - xa hoi, khu vuc ndy c6 trén 100 dao, bai d4, bai can, bii ngam, gdc san ho nam rai
rac trong khu vuce [22].
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Ché d6 thuy tridu: Tinh chét thiy triéu khu vuc nghién ctru 13 nhat tridu khong déu [23].
Tuy nhién, tai mot sé dao, bai da: tinh chat thuy triéu khéng hoan toan 1 nhét tridu khong
déu [14].

Nghién ctru nay tap trung vao viéc danh gia tiém nang NLDTT khu vuc quan dao Trudng
Sa va nha gian DK Viét Nam trong nim 2021 va trong cé4c thang c6 bién do thay triéu cao
(thang 01, 6, 7 va 12) véi dai dién 1a thang 7, c4c thang co6 bién d6 thuy tridu thap (thang 3,
4,9 va 10) véi dai dién 1a thang 3 va cc thang co bién do thuy tridu trung binh (thang 02, 5,
8 va 11) voi dai dién 1a thang 11 [23]; dong thoi, phan tich va dénh gid do 16n thuy triéu ting
dan tir gitta dén hai dau Bic va Nam cua quan dao anh huéng t61 phan bd khong gian cua
tlem nang nang luong di¢n thuy trleu danh gia tiém nang nang luong dién thuy triéu tai mot
s6 do, bai da co dic tinh thuy triéu khong phai 1a nhat triéu khong déu [14].
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Hinh 1. Vi tri cac dao, bai d4 thudc khu vuc quin dao Trudng Sa va nha gian DK Viét Nam.
2.2. Phwong phap nghién curu

2.2.1. Phuong phap binh phuong téi thiéu phan tich dong triéu

Phuong phap binh phwong tbi thiéu phan tich, du tinh thiy triéu, dong triéu theo chuin
Institute of Ocean Sciences (10S) mé ta toc d6 dong triéu sir dung hé toa do hinh chir nhat va
bién phirc voi gbe thoi gian tham chiéu ctia ngay 01 thang 01 nam 1976 dé tinh toan cac chu
ky thién van [10—14] va dy tinh dong triéu.

Thyc té, khi mo ta dong tridu, huéng dong/tay va hudng bac/nam dugc chon lam cac
hudng x va y trong hé¢ toa do Descartes (Cartesian coordinate system). Hai thanh phan cua
dong trleu gom: thanh phan dong tridu theo chu ky va mdt tap hop cac thanh phan dong tridu
v6i cac tan sd oj [10-11], biéu thirc dong triéu tong quat duoc biéu dién bang mot bién phirc Z(t)

nhu sau:
Z(t)=X,(t) +z Xcos(ayt—g, )+|[ +Z Ycos(ojt— (pj)} (1)
Vi dong gop cuia thanh phan chung j vao Z(t), ta ¢ Zj(t) nhu sau:
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Z,(t)=Z; (t)+Z; (t)=a; exp(ie] +imjt)+a; exp(io; +iojt) )

2 22 2 512
, CX. +SY, CY.-SY. B CX.+SY, CY.-SY.
Trong do CHE 12 I 12 j Q) = 12 i 4 12 i

. CY,-SX, | _ CY, +SX,
¢ =arctan| ————! |;¢- =arctan| ——

: CX;+SY, | CX;-SY,

v , (~3Yj :\Qco§@j;8\q =X;sing; ’
Biéu thirc (2) cho thay véi moi thanh phan j, ¢6 hai vector lién két Z;" (t) va Z;” (t) quay
Véi toe do goc 1a w; (radians/h).

St dung phuong phap binh phuong tbi th1eu phan tich dong triéu diéu hoa [10-14] cho
cac chudi s6 liéu, két hop bd sung cac song triéu diéu hoa khi dy tinh thuy trleu dé khic phuc

tinh trang bo st mot sd song triéu ¥ nghia khi phan tich, tinh toan dong tridu cho thoi diém
hién tai va dy tinh cho cac nam tiép theo diing chu ky thién van.

:I;CXJ. = XJ.cos,(pj;SXj =X, sin 0

2.2.2. Phuong phap tinh toan tiém nang dién thity triéu khu vuc ven bién va ngoai khoi

Nang luong dong triéu do dong nudc bién tao ra dugc xac dinh 1a nang lugng dong hoc
¢6 sin trong dong nude chay ty do [5-6, 16—17], mat do cong sudt trung binh (Average Power
Density, kW/m?), dugc tinh bdi cong thirc sau:

ADP =+ Py (Unxf(U) = ; S (oW/m?) @)

Trong d6 p 1a mat do riéng cua nudce bién (kg/m3); U; Ia gia tri van tdc dong tridu trung
tdm cua bin (tia) thir i; f(U;) 1& ham phan phdi gia tri van toc dong triéu trong khoang thoi
gian do; i 13 chi s& bin (tia) cua thiét bi do ADP (Acoustic Dpppler Profiler: AWAC, SonTek,
DWR ...); Ng 1a s0 bin (tia) cta thiét bi do; Ve 1& van toc trung binh khoi mii ba va dugc
tinh bo1 cong thirc:

Ng
Vi =20 (U xF(U))) (i) @
Tai cac vi tri chua xac dinh gia tri van tdc dong tridu theo tang sau, qui luat 1/10" duoc
str dung dé tinh toan van toc dong triéu trung binh cho cac tang sau tai vi tri khao sat [6], khi
do, van tdc dong tri€u suy gidm theo chi€u sau dugc tinh nhu sau:

V=V, (%)m (mis) (5)

Trong d6 Vo 1a van téc dong tridu bé mit (m/s); z 1a khoang cach tir mit bién (m); d 1a
do sau (m).

Cong suét dién trung binh nam (Pyean, kW) dugc tinh béi cong thic sau:

I:>mean IZ:\EP(UI)Xf(UI) (kW) (6)

Trong d6 P(U;) = Payy) X Mr (KW) 1a cong sudt dién trung binh cho mdi bin (tia);
P.va) = 0,5pAU; (KW) 1a mat do cong suét trung binh trén mdi m?; f(U;) 1a % xé4c suét xut
hién ctia gié tri van toc 0,10 m/s trong mdi bin (tia) cua thiét bi do ADP; A (m?) 1a dién tich
cit ngang vudng goc v4i dong chay; ng 12 % hiéu suit ciia rotor trong tua-bin tram dién thuy
tridu, ng = 38-45% [6];

Van tc dong tridu trung binh 16n nhit tai thoi diém nudce 16n (VE ), nudc rong (VE )
va mat do nang luong trung binh dugc cho bdi cong thirc [16-17, 24] sau:

_ (V;aX +Vn'fax)
Vimax = O,SXf (m/S) (7)
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1 4 (0.9%Vime) # (Vi)
PmeanzADPxAzzxgx 5 xpxA (KW) (8)

Khi d6, tong lugng ning lwong dién (Annual Energy Production - AEP, kWh/y) hay tiém
niang nang luong thiy tridu tai mot vi tri trong mot nam xéac dinh boi cong thic sau:

AEP = 8760 x Ay X Pmean (KWhly) 9)

Trong d6 AEP (kWh/y) la tong luong nang luong dién hay tiém nang nang luong dién;

A, (%) 1a phan trim kha dung c6 thé khal thac nguon nang luong dién thuy triéu tiém ning

va A, thuong khong vuot qua 50% tong cong suat co thé khai thac (tiém ning ning luong

udc tinh) tai mot khu vuce tinh toan [6, 1617, 24].

Quy trinh tinh toan, danh gia tiém nang NLDTT dugc thyc hién theo so dd sau:

So ligu thiy triéu
dw tinh (MIKE 21,
phwong phap I05)

S —

Kiém dinh s liéu
thiy triéu di tinh

!
| |

b ¥
Khong chinh xic D | Chinh xac D

¥

56 ligu dang chiy (file*.nc)

|
I

-Xily
- Phin ting

Tinh toin vin tic dong triéu cyc dai khi nwée lom, nwée rong

¥

Tinh toén tiém ning ning hegng thiy tridu (AEP, MWhiy)

]

M¢é phéng AEP (Bdn &8 phin b8 AEP)

Hinh 2. So d6 xac dinh, danh gia tiém nang ning luong dién thuy triéu.

2.2.3. Phuong phap d4nh gia sai s6

Dy tinh thuy triéu bang phuong phap binh phuong t6i thiéu theo chuan I0S [10-14] va
chat lugng du tinh, canh bao cac trj s6 thiy van, hdi van [23, 25-26] la “du d9 tin cdy” dugc
danh gia thong qua céc tiéu chi danh gia sai sd.

Tiéu chi danh gia sai sb thuong dugc st dung trong thuc té du bao nhu sau:

+ Sai s6 trung binh (Bias)

. 1 N
Bias = (3.,(IF ~0)) (10
+ Sai s6 tuyét d6i trung binh MAE (Mean Absolute Error)
1 <N
wae- L3 (o) @

+ Cin cta sai s6 binh phuong trung binh RMSE (Root Mean Squared Error)

RMSE = \/— (F -0, ) (12)
Xéc dinh sai s6 cho phép cua yéu td trong trudng hop c6 thoi gian du kién [25] duoc cho

boi cong thuc:
S, =0,6743, (13)

5, = \/Zil(AYi _AY) (14)

n-1
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Trong d6 N 14 s6 s6 hang cua dir liéu; Fi la tri s6 dy bao; Oi 1a tri s6 thuc do twong mg
tht i; 8, 1a d6 1éch chuén cua cac yeu tb trong thoi gian dy kién; AY; 1a bién do cta yéu tb
trong thoi gian du kién duoc tinh bang hiéu sb giita trj s6 sau thoi gian du kién (t+At) Vi tri

s tai thoi diém (t); AY 1a chuén cua chudi s6 lidu AY;; n 13 sb s6 hang trong ddy s tinh toan
(voi dieu kién n > 30).

3. Két qua va thao ludn

3.1. Pdnh gid két qua du tinh thiy triéu

S liéu thiy triéu nam 2021 duoc du tinh bang phuong phap binh phwong tdi thiéu theo
chuan IOS. Bién do va pha cua 08 song triéu chinh tai mdt so ddo dugc thé hién tai Bang 1.

Bang 1. Bién d6 va pha cta 08 song triéu chinh tai Phan Vinh, Tién Nit, Truong Sa, Truong Sa Dong

va Nam Yét.
Phan Vinh Tién Nir Truong Sa Truwong Sa Pong Nam Yét
T S(')I:lg Ao=110cm Ao =105cm Ao =108 cm Ao =106 cm Ao =102 cm

trieu H Pha H Pha H Pha H Pha H Pha

(cm) ()] (cm) ()] (cm) (49 (cm) (dd) (cm) (dd)
1 M2 17,11 295,44 17,74 291,67 17,66 92,87 17,51 90,16 16,68 288,35
2 S2 4,37 344,24 8,13 341,70 7,24 120,39 7,41 117,42 8,98 316,22
3 N2 3,75 273,32 2,46 276,06 3,29 83,93 3,29 79,81 324 27241
4 K2 1,19 348,19 2,21 345,75 1,90 121,10 1,90 119,26 2,44 318,47
5 K1 42,66 301,52 26,80 317,31 3504 193,04 3454 19259 2326 287,71
6 01 28,28 251,44 30,10 255,14 30,30 152,37 30,09 151,89 26,72 242,65
7 P1 14,12 297,76 8,87 312,65 12,13 19426 11,94 193,95 7,70 284,33
8 Q1 6,21 219,12 4,92 246,54 5,38 132,06 5,33 131,92 5,18 220,30

Danh gia két qua dy tinh thiy triéu tai mot s6 vi tri thude khu vue quan dao Truong Sa
va nha gian DK Viét Nam trong nghién ctru sir dung cac chi s6 thong ké Bias, MAE, RMSE
va xéac dinh sai s6 cho phép S, £ cua yéu t6 trong trudng hop dy tinh ¢6 thoi gian dy kién.

Bang 2. Théng ké sai s6 tai mot s6 vi tri khu vire quin dao Trudng Sa va nha gian DK Viét Nam.

Chi sé Phan Vinh Tién Nir Truong Sa Truong Sa Pong Nam Yét
Bias 0,034 0,042 0,058 0,040 0,054
MAE 0,039 0,042 0,065 0,043 0,005

RMSE 0,043 0,052 0,068 0,046 0,019
Scf 0,037 0,045 0,061 0,042 0,013

Két qua dy tinh thuy triéu béng cach so sanh muc nudc du tinh va thuc do tai dao Phan
Vinh va dao Tién N@r [14, 25-26].

PhanVinh_Thucdo [m]
PhanVinh_Dutinh  [m]
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Hinh 3. Thuy triéu Phan Vinh (thuc do-d6, du tinh-xanh) tir ngay 28/06/2021 - 28/07/2021.
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Céc sai sb thong ké cho thay: Sai sd trung binh (Bias) c6 gié tri tir 0,034-0,058 m, sai sb
tuyét dbi trung binh (MAE) c6 gia tri tir 0,005-0,065 m; chi s6 RMSE c6 gia trj tir 0,019-
0,068 m; chi s6 Scf ¢ gid tri tir 0,013-0,061 m. Hinh 3-4 1a két qué so sénh thuy triéu dy tinh
va thyuc do (bién d6 va pha) tai dao Phan Vinh, Nam Yet Két qua phén tich cac chi s danh
gid sai s6 cho thiy: Do chinh x4c cta du tinh thuy tridu dam bao “du do tin cay” dic trung
boi d6 1éch binh phwong trung binh gitta muc nudc timg gid du tinh va myc nude quan tric
[25-26].
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Hinh 4. Thiy tridu Tién Nit (thuc do-do, dy tinh-xanh) tir ngay 17/08/2021 - 26/09/2021.

Cac két qua phan tich, tinh toan cho thay: S6 liéu du tinh thily tridu tai cac déo, bii da
khu vuc quan dao Truong Sa va nha gian DK Viét Nam véi do chinh xac hon 90% duoc
ding dé tinh toan van toc dong tridu cuc dai khi nudc 16n, nude rong. Dong tridu cuc dai khi
nude 16n, nude rong dugce tinh toan theo khoang thoi gian 10 phut mot 1an [16-17, 24].

S6 lugng cac song triéu didu hoa sir dung trong phan tich dong triéu duge xem xét chi
tiét theo chun 10S va phu thudc vao do dai chudi so liéu quan tréc (thyc do) tai timg vi tri.
Thuyc té, khi s6 luong cac song tridu didu hoa ting 1én, bién dova tc do, pha va hudng trong
du tinh thuy tridu, dong tricu c6 do chinh xac cao hon, mdi twong quan sé lidu thyc do-du
tinh tot va s liéu du tinh sat véi thuce té.

3.2. Phdn bé khéng gian cia tiém ning ndang lwong thiy triéu khu viee quan ddo Truong Sa
va nha gian DK Viét Nam

S liéu dong chay v&i do phan giai 0,25 x 0,25 d6 kinh-vi tuyén trong nam 2021 duogc
xir 1y tir dinh dang file* .nc sang file*.txt va phan ting dong chay. Sb liéu dong triéu tai cac
dao, bai da thudc khu vuc quan dao Trudng Sa va nha gian DK Viét Nam dugc phén tich va
tinh toan tai 24 vi tri. Téng lugng nang luong dién tiém niang hang nim trung binh (AEP)
dugc tinh toan cho ting vi tri vdi cong thire (7, 8, 9).

Bang 3. Tiém ning ning lugng ting mat khu vic quan dao Truong Sa va nha gian DK Viét Nam

(thang 7 nam 2021).
Tén tram anax anax Vinax A Pmean Ay AEP
: (m/s) (m/s) (m/s) (m? kw (%) (GWhly)
Song Tt Tay 0,550 0,245 0,318 2500 7456,0 0,4 15
Pa Nam 0,530 0,184 0,286 2500 5401,3 0,4 1,6
Nam Yét 0,300 0,096 0,158 2500 921,5 0,4 0,3
Son Ca 0,530 0,341 0,348 2500 9805,2 0,4 2,0
PaLén 0,260 0,250 0,204 2500 1968,4 0,4 0,6
Nui Thi 0,470 0,423 0,357 2500 10567,1 0,4 15
Sinh Ton 0,340 0,298 0,255 2500 3853,6 0,4 1,1
Sinh Tén Péng 0,440 0,390 0,332 2500 8484,7 0,4 1,4

Co Lin 0,330 0,141 0,188 2500 1550,5 04 0,5




Tap chi Khi twong Thiiy van 2023, 753, 1-12; doi:10.36335/VNJHM.2023(753).1-12

A Vrp;mx VrE;zux Vinax A Pmean Ay AEP
Ten tram (mis) (mis) (mis) (m?) KW (%) (GWhy)

Len Pao 0,530 0,358 0,355 2500 103906 04 14
Trudng Sa 0,270 0,263 0,213 2500 2246,9 04 0,7
P4 Pong 0,620 0,179 0,320 2500 7569,1 04 23
P4 Lt 0,260 0,156 0,166 2500 1068,3 04 03
Ni Le 0,440 0,171 0,244 2500  3384,7 0,4 1,0
Phan Vinh 0,330 0,165 0,198 2500 1799,8 0,4 05
P4 Tay 0,550 0,226 0,310 2500 6934,1 0,4 2.1
Tién Nit 0,490 0,197 0,275 2500 48114 04 14
Téc Tan 0,440 0,378 0,327 2500 8122, 0,4 1,6
Truong Sa Dong 0,560 0,257 0,327 2500 8092, 04 2.4
An Bang 0,550 0,322 0,349 2500 98390 0,4 21
Thuyén Chai 0,430 0,134 0,226 2500 2662,2 0,4 08
Ba Ké 0,430 0,180 0,244 2500 33682 0,4 1,0
Phuc Tin 0,310 0,119 0,172 2500 11716 0,4 03
DK1 7 0,450 0,131 0,232 2500 2910,3 0,4 09

Trong do VE . VE . 13 van tdc dong triéu cuc dai khi nude 16n, nude rong; A (mz) la
dién tich cit ngang vudng goc véi dong chay; p (kg/m3) la mét do riéng cta nude bién; A,
(%) 13 phan trim kha dung c6 thé khai thac ngudn ning luong dién thuy tridu tiém ning,
trong nghién ciru ndy, nhom tac gia st dung A, = 40%, p = 1023 kg/m® va IMW = 1000
kW, 1GW = 1000 MW.

Phén b6 khong gian tiém ning ning lugng thily tridu trong ndm 2021 tai 24 vi tri thudc
quan dao Trudng Sa va nha gian DK Viét Nam & cac tang nuée Om, 20m, 50m va 100m duoc
thé hién trén cac hinh 5a-5d.
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Hinh 5. Phan bd khong gian tiém ning niang luong dién thuy triéu tang: (a) Om, (b)
20m, (c) 50m, (d) 200m nam 2021.
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Phén b khong gian tiém ning ning luong thiy triéu cho thdy: O khu vye bai ngdm Chim
Bién, ddo An Bang va dao Truong Sa Pong, tai tang mat (Om), tiém ning ning luong thuy
triéu (AEP) dat tir 23,0 dén 27,0 GWh/nam; tai ting 20m, AEP dat tir 11,0 dén 26,4
GWh/nim; tai ting 50m, AEP dat tir 11,6 dén 20,5 GWh/nam; tai ting 100m, AEP dat tir 8,3
dén 10,2 GWh/nam. Tuy nhién, tai khu vuc déo Trudng Sa Pong, tiém ning ning luong thity
triéu kha 6n dinh tai ting Om, 20m va 50m trong ca nim véi gia tri AEP dao dong tir 20,5
dén 27,0 GWh/nam.

Bang 4. Tiém ning ning lugng dién thiy triéu cac ting nude khu vuc quan dao Truong Sa va nha
gian DK Viét Nam nam 2021.

A Toa dj (dd, phit) AEP (GWh/y) ¢ 9 sdu
Ten tram Vi dp (N) Kinh d (E) om 20m 50m 100m
Song Tu Tay 11°25'00" 114°19'00" 15,2 3,7 47 2,6
b4 Nam 08°56'00" 114°18'00" 20,0 54 0,7 1,4
Nam Yét 08°56'00" 114°21'00" 3,7 16,3 12,0 7,1
Son Ca 10°22'00" 114°27'00" 18,0 13,1 6,5 3,1
ba Lén 10°02'00" 113°50'52" 10,6 18,9 4,6 51
Ni Thi 10°25'00" 114°35'00" 15,5 7,5 11,5 2,1
Sinh Tén 09°53'00" 114°19'00" 8,8 2,3 9,3 4,6
Sinh Tén Péng 09°54'00" 114°33'00" 16,3 34 3,2 4.8
Cé Lin 09°46'00" 114°15'00" 33 7,1 11,8 7,2
Len Pao 09°47'00" 114°22'00" 19,0 49 11,0 1,3
Truong Sa 08°38'00" 111°55'00" 9,2 8,7 9,0 6,1
ba bong 08°50'00" 112°33'00" 23,7 17,7 13,9 4,6
ba Lat 08°39'00" 111°40'00" 6,8 59 10,6 8,5
Ndi Le 08°45'00" 114°12'00" 9,7 6,1 9,1 43
Phan Vinh 08°58'00" 113°41'00" 14,9 8,3 13,8 8,1
ba Tay 08°54'00" 112°15'00" 24,8 5,2 14,1 10,3
Tién N 08°52'00" 114°39'00" 19,5 6,2 16,2 8,6
Téc Tan 08°48'00" 114°00'00" 20,8 6,1 111 43
Truong Sa Pong 08°55'00" 112°20'00" 27,0 26,4 20,5 10,2
An Bang 07°53'00" 112°55'00" 23,0 10,9 11,6 8,3
Thuyén Chai 08°16'00" 113°28'00" 11,2 6,6 13,3 3,7
Ba Ké 07°56'00" 111°43'00" 238 15,6 13,6 9,1
Phuc Tén 08°09'00" 110°36'00" 3,6 6,7 7,2 6,1
Nha gian DK1_7 08°01'00" 110°37'00" 9,8 4,9 2,4 0,1
Phén b tiém nang ning lugng (GWh/y) ndm 2021 tai khu vye quin dao
Truong Sa va nha gian DK Viét Nam
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Hinh 7. Phan bé tiém ning ning lugng dién thiy triéu cac ting nudc Om, 20m va 50m nam 2021.
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Theo ket qué trén Bang 4, tong tiém niang nang luong dién thuy trleu phan b cao nhét &
khu vic gan dao Truong Sa Pong véi AEP tai tang Om, tAng 20m va tang 50m dao dong tur
20,5 dén 27,0 GWh/nam; khu vuc c6 AEP thap nhat 14 bii d4 Phic Tan va DKI1 7 véi mirc
nang luong tiém ning dao dong tir 2.4 dén 9,8 GWh/nam.

Trong céc thang co bién do thuy tridu cao (thang 7), thang c6 bién do thuy triéu thap
(thang 3) va thang c6 bién do thuy triéu trung binh (thang 11), tiém ning ning luong dién
thiy tridu trung binh thang tai ting mit 1an luot 1a 1,213 GWh/thang, 1,114 GWh/thang va
1,177 GWh/thang. Téc d6 dong triéu va bién do thuy triéu c6 anh hudng 16n t6i tiém ning
nang lugng dién thuy tridu tai timg vi tri.

4. Két ludn

Bai bao nghién ctru va danh gia tiém ning ning luong dién thuy triéu & khu vuc quan
dao Truong Sa va nha gian DK Viét Nam. Céc két qua phan tich va danh gia cho thay:

- Muc nudc thuy triéu du tinh timg gio trong nam 2021 tai cac tram c¢6 d6 chinh xac hon
90%, hé s6 tuong quan R?> 0,90 va két hop s6 liu dong chay €0 d¢ phan giai 0,25 x 0 25
d6 kinh-vi tuyén lam co so dir lidu dau vao dé tinh toan dong triéu, wdc tinh va danh gia tiém
nang ning luong dién thiy triéu. Do 16n bién do thiy tridu tai khu vuc quan dao Trudng Sa
va nha gian DK Viét Nam tir 1,63m dén 2,10m.

- Tai khu vuc quan déo Truong Sa va nha gian DK Viét Nam, tiém nang nang luong dién
thity triéu 16n nhat thuéc khu vuc bii ngam Chim Bién, dao An Bang va dao Truong Sa
Dong, tai téng mat (0m), tiém nang nang lugng thuy triéu (AEP) dat tir 23,0 GWh/nam dén
27,0 GWh/nam; tai tang 20m, AEP dat tir 11,0 dén 26,4 GWh/nam; tai ting 50m, AEP dat tir
11,6 dén 20,5 GWh/nam.

- Tai khu vuc déo Truong Sa Pong, tiém ning ning lugng thuy triéu kha 6n dinh tai tang
Om, 20m va 50m, gia tri AEP dao dong tir 20,5 GWh/nim dén 27,0 GWh/ndm véi van toc
dong triéu cuc dai l0c nude 16n va nude rong lan luot 14 0,560 m/s va 0,257 m/s. Toc do dong
tridu va bién d¢ thiy triéu c6 anh huong 16n t6i tiém nang nang lugng dién thuy tridu tai timg
vi tri.

- Can c6 nhiing nghién ciru chi tiét hon vé phan bd khong gian tiém nang nang lugng
dién thuy triéu tir cac chudi s liéu thuc do (dong chay, dong triu, thuy triéu, dia hinh day
blen .) va ung dung cac md hinh s0 tri mo phong, danh gia tiém nang nang lugng dién thuy
tridu tai cac tang nudc lam co s¢ khoa hoc cho viée qui hoach, dinh hudng phat trién, khai
théc va sir dung ngudn ning lugng thity triéu & cac ving bién xa dat lién (cac d4o, bai d4, nha
gian) trong thoi gian toi.

- Toc d6 dong triéu cyc dai luc nude 16n, nude rong can duoc quan trac ciing thoi diém
quan tric muc nudce bién (nghiém triéu) trong cac thang thiy tridu c6 bién d6 cao, thap, trung
binh va xem xét, danh gia anh hudng, tic dong cua bio, gio, song, khi quyén, dic tinh dia
hinh d4y bién téi téc do dong triéu.

- Viéc khai thac va str dung ning luong tai tao co ¥ nghia 16n trong viéc on dinh cung
cap dién cho cac ving khoi xa va lam giam luong khi carbon gy hiéu tng nha kinh. Bén
canh d0, cAn ¢ nhitng bao céo, nghién ctru khoa hoc danh gia tic ddng méi truong, tinh kKinh
té khi trién khai thuc hién cac tram dién thuy triéu.

- Xay dung co s dit liéu hing sb diéu hoa dong triéu va thuy tridu phuc vu hoat dong
nghién ctru khoa hoc, nhiém vu cy thé, ddng thoi lam co s& dir liéu ddu vao cho cac md hinh
sO tri mo phong va danh gid tiém ning nang luong tai tao.

DPong gop cua tac gia: Xay dung y tuong nghién ctru: P.V.H.; D.Q.T.; P.T.T.; Xu ly s lidu:
P.V.H.; P.T.T.; Viét ban thao bai bao: P.V.H.; D.Q.T.; Chinh stra bai bao: P.V.H; B.Q.T.
Loi cam on: Bai bao hoan thanh nho vao két qua cua: Hoi nghi Khoa hoc Qudc té Bién Pong
2021 “Thé ky Khoa hoc Cong nghé bién vi twong lai cua dai duong”.
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Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cia tap thé
tac gid, chua dugc cong bo ¢ dau, khong duoc sao chép tur nhitng nghién ctru trudc day;
khong c6 su tranh chap 1oi ich trong nhoém tac gia.

Tai liéu tham khao

1.
2.

3.
4

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

REN21. Renewables 2022 global status report: Renewable energy policy network
for the 215 century. 2022, pp. 309. ISBN 978-3-948393-04-5.

IRENA. Offshore renewables: An action agenda for deployment. International
Renewable Energy Agency, Abu Dhabi. 2021. ISBN 978-92-9260-349-6.

Ocean Energy Europe. Key trends and statistics 2019-2022.

SI OCEAN. Wave and tidal energy market deployment strategy for Europe. 1%
Edition. 2014.

European Technology & Innovation Platform for Ocean Energy (ETIPOCEAN).
Strategic research and innovation agenda for ocean energy. 2020.

EMEC. Assessment of tidal energy resource. Marine Renewable Energy Guides,
European Marine Energy Center Ltd. 2009. ISBN 970-0-580-65642-2.

Toan, D.V.; Trinh, N.Q. Panh gia tiém ning dién thuy triéu tai ving cia song ven
bién Péng Nam B6 Viét Nam. Tap chi Khi twong Thuy van 2011, 609, 47-51.

Huy, D.N.; Trinh, N.Q. Danh gia so b6 tiém nang niang luong thiy tridu tai khu vuc
bién Can GlO’ TP. HCM. Tap chi Khi twong thuy van 2021, 721, 54-65.

Hung, N.M. va cs. Piéu tra danh gia tiém ning cac dang Nang luong bién chil yéu
va dé xuét cac giai phap khai thac. Dé tai KC.09/2006—2010, 2010.

Danish Hydraulic Institute. Tidal analysis and prediction module. MIKE_21
Scientific Documentation. User’s and Reference Manual, 2011, 2017.

International Hydrographic Organization (IHO). Coastal tides. 2013, pp. 411. ISBN:
978-2-903581-83-1.

Foreman, M.G.G. Manual for tidal currents analysis and prediction. Pacific Marine
Science Report 78-6. Institute of Ocean Sciences: Patricia Bay, Sidney, BC, Canada,
2004.

National Oceanic and Atmospheric Administration. Assessment of the National
Ocean Services’s Tidal current program. NOAA Technical report NOS CO-OPS
022, 1999.

Tri, D.Q.; Hing, P.V. Phan bd khong gian ciia cic song triéu chinh khu vie quan dao
Truong Sa, Viét Nam. Tap chi Khi twong Thuy van 2023, 750, 79-92.

European Commission. H2020 Programme for Research & Innovation: Advanced
monitoring, simulation and control of tidal devices in unsteady, highly turbulent
realistic tide environment. Real Tide Project - Grant Agreement No. 727689, 20109.
Byun, D.S.; Cho, C.W. Tidal current energy resources off the South and West coast
of Korea: Preliminary observation - Derived estimates. Energies 2013, 6, 566-578.
Hwang, S.J.; Jo, C.H. Tidal current energy resource distribution in Korea. Energy
2019, 12, 4380.

Online available:
http://www.data.marine.copernicus.eu/viewer/expert?View=dataset&dataset=MUL
TIOBS_GLO_REP_015_004.

Bién Pong. Tap II - Khi tuong thay vin dong luc bién. Nha xuat ban Dai hoc Qudc
gia Ha Noi, 2003. ISBN 45/241/XB-QLXB.

Atlas diéu kién tu nhién va méi truong vung bién Viét Nam va ké can. Nha xuét ban
Khoa hoc Ty nhién va Cong nghé. Ha No6i, 2009. ISBN: 978-604-913-008-3.
Online available: http://www.dhigroup.com.download/mike-by-dhi
tools/coastalandseatools/global-tide-model.

Hiép, N.; Giao, N.; Quan, H.Q. Bac diém dia chat va tiém niang DK ving quan dao
Truong Sa Béo céo tong két d& tai NCKH cap Nha nudc, 1993.



Tap chi Khi twong Thiiy vin 2023, 753, 1-12; doi:10.36335/VNJHM.2023(753).1-12 12

23. Vinh, T.D.; Hung, P.V; Tuén, P.V.; Hung, N.N. Bang thuy triéu nam 2021 (Quﬁn
dao Hoang Sa, Truong Sa va DK). Tap III. B6 Tu Iénh Hai quan, 2021.

24. Triton Consultant Ltd. Green Energy Study for British Columbia Phase 2: Mainland
tidal current energy. Report prepared for BC Hydro, Vancouver, Canada, 2002.

25. Bo Tai nguyén va Moi truong. Thong tu sb 42/2017/TT-BTNMT. Thong tu Quy
dinh ky thuat danh gia chét luong du bao, canh bao thuy van, 2017.

26. Huén, P.V. Dong luc hoc bién: Phan 3 - Thuy triéu. Nha xuit ban Dai hoc Quéc gia
Ha Noi, 2002.

Researching and evaluating the tidal energy potential in the
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Abstract: The article presents the results of a study and evaluation of the tidal energy
potential in the Truong Sa archipelago and the DK platform, Viet Nam. With the increasing
electricity demand for both the military and civilian populations on the islands, along with
the requirement to research and assess the potential of renewable energy sources in the
National Energy Strategy, studying and evaluating the tidal energy potential in the Spratly
archipelago and the DK platform Viet Nam is a necessary task at present. The article outlines
the research method and evaluation of the tidal energy potential of tidal power stations and
tidal current energy. The research results indicate the following: At the surface level, the
estimated tidal energy potential (AEP) ranges from 3.3 to 27.0 GWh/year; at a water depth
of 20m, AEP ranges from 2.3 to 26.4 GWh/year; at a water depth of 50m, AEP ranges from
0.7 to 20.5 GWh/year. The highest AEP is found in the areas of Chim Bien, An Bang, and
Truong Sa Dong, with a relatively stable range from 20.5 to 27.0 GWh/year. The research
outcomes and assessment of the tidal energy potential in the Truong Sa archipelago and the
DK platform Viet Nam serve as a foundation for development planning, construction, and
exploitation of offshore renewable tidal energy sources to meet electricity needs for daily
use, scientific marine research, and other specialized activities.

Keywords: Tidal currents; Renewable energy; Energy potential; Truong Sa archipelago and
DK platform, Viet Nam.



