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T6MTAT 

Ndng luang sdng bien (NLSB) ngdy cdng dUdc chii trong d nhiiu quoc gia tren thi gidi. tmng 

bdi cdnh cdc nguon ndng luang hda thach ngdy cdng can kiit thi NLSB c6 thi xem Id mot ngum nang 

luang Ulm ndng cho tuang lai Bdi bdo trinh bdy cdc giii phdp khai thdc dien nang til song bien trin 

thl gidi vd oic nghiin cdu khai thdc NLSB d Viit Nam. Dua trin dieu kiin song bien d Viit Nam, bdi 

bdo dl xudt ky thudt khai thdc diin til NLSB phd hdp cho vimg biln Viit Nam. 

Til khoa: Sdng biln, phdt dien, ndng luang song chuyin dSi ndng ludng song biln. 

ABSTRACT 

Sea ^ave energy is increasingly focused in many countries in the world, in the context of fossil 

'"''^^ourcesarebecomingexhausted.seawaveenergyisapotemlalenergysourceforthefuture.ms 

P"f''^"'^"'P'^<i'>ltheexploitationsolu,U,nsofseawcrveenergyi„theworU,ands,udiesabou, 

"^•^•"^•^''"•"•'^^ontHeseawavecanditlanslnVietnam.thispaperpraposedtechnica! 

M'^'""«'e energy extraction whichUsuitablefor Vietnam sea. 
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l.GICa THIEU 

Nang Iflpng ddng vai trd quan trpng 
trong mpi Bnh vtic cfla cupc song chfli^ ta. Hai 
nguffli nang Iflgng chu yeu hien nay, da va ^ i ^ 
dflpc khai thac do la nai^ Iflgmg tfl mat trdi (hflc 
X? mat trcti, nang Iflpi^ sinh hpc, nang Iflpi^ 
hoa thach...) va nang Iflpi^ tfl long dat (dia 
nhiet, nm lfla, nang Iflpng phoi^ xai,...). Hinh 
1, trinh bay bilu do ve viec sfl dung cac nguon 
nang Iflpng tren the gidi, giai doan 1980-2030. 

HiTth 1. Tinh hinh sU dung cdc nguon ndng lUdng 
trhi thi gidi 

Cac nguon nang lupng th^ gidi hien nay. 
dang sfl dung chfl yeu la nai^ Ifl̂ mg hoa thach 
(chi&n Ichoang 78%), cac ngudn nay ngay cang 
can kiet v4 khong co kha nang tai tao. Vi vay, 
chung ta phai can co nang Iflpng Idiac de thay 
th^. Cac i ^ o n nang Iflpi^ m6i ma the gidi da. 
va dang nghien cflu sfl dung nhfl: Nang Iflpi^ 
mat trfli, nang Iflpng gio, nang Iflpng nguyen tfl, 
nang Iflpng bien, nang Iflpng dia nhiet....Trong 
do, nang Iflpr^ bim la rat Ifln va da dang, vi biin 
chiem 70% dien tich be mat dia cau, trong hinh 
2, tiinh bay cac nguon nai^ Iflcfng co the khai 
thac tfl bien, trong cac nguon nang Iflpng nay thi 
NLSB la de thay va dl khai thac nhat Tfl nam 
1799 da CO nghien cflu sfl dui^ soi^ bien de tao 
ra nang Iflpng c6 ich nhiing mai din sau nam 
1980 thi mdi co nhieu cac nghien cflu khai thac 
NLSB. 

Hinh 2. Cdc nguon ndng lUdng tii bien 

Tinh hinh khai thac NLSB trin the gidi 
cd nhflng bfldc phat trien ddng ki bdi cac quyet 
dinh dflpc tfiflc hien vao nam 1991 cua tjy ban 
chau Au trong chflong trinh nghien cflu va phat 
trien cua hp vi nai^ IflOng tai tao. Nam 2001, Cd 
quan Nang Iflpng Quoc t€ thanh lap Hi^p dinh 
thfle hien hi thong nang Iflpng Dai DflOng (lEA-
OES), den nam 2014, cd 23 quoc gia tham gia, 
cac quoc gia thanh vien co nhiem vu tao dieu 
ki^n va phoi hpp nghien cflu phat triln nang 
Iflpng dai dflcbig. 

2. CAc GIAI P H A P VA THIET BI KHAI 
THAC NANG LirpNG S O N G BIEN 

Sdng bien la hien tflpng dien ra d Idp 
nflde gan mat bien. Sdng thfldng hinh thanh do 
gid va nhiing hieu flng dia chat. Moi con sdng 
gom cd, chuyen dpng len xudng. chuyen dpng 
ngang va chuyin dpng quay. Cac thiet bi khai 
thac NLSB dfla vao ba chuyen dpng nay de tao ra 
nang Iflpi^ cd ich. Tren thl gidi hien nay, cd rat 
nhilu d?ng thiet bi khai thac NLSB, chung dfla 
vao ba giai phap co ban la: Dao dpng cdt nflde, 
dao dpng thiet bi va sdng tran. 

2.1. Giai phap dao dpng cpt nflde 

Cac thiet bi thu hoi NLSB dfla vao nguyen 
ly dao dpng cpt nflde cd thl dflpc chia lam 2 loai 
cp ban: Thiet bi eo dinh va thiet hi ndi '^ 
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2.1.1. mil bicS dinh 

a) Uli^t bi CO dinh tren bd 

Thiet bi diJOc dat tren bd CO lOi the de 
lap dat, van hanh va bao tri, khdng yeu cau phai 
phao neo c6 dinh. Tuy nlii^n, 6 khu viic gSn bd 
thi nang lUcmg song se nhd. Vi vay, cac thiet bi 
duoc dat tr^n bd se cd cdng suat khdng ldn. Cac 
thift bi d^ng nay thudng sij£ dung Turbin Well, 
day la phat minh ciia Giao sU Alan A. Wells d Dai 
hoc Queen, Belfast, VUcfng qudc Anh vao nam 
1976 [Ij, Turbin nay cd cau tao nhU mdt Turbin 
hoi nudc hudng true (hinh 3a) va chi quay mdt 
chieu hit ill hudng tac dong cua iilu chat thay 
i6L Khi mijc nUdc dang len (hay ha xudng) do 
cic con sdng se t^o mot ip su5t duong (hay am) 
ben trong thift bi Iam quay turbin va phat sinh ra 
di^n. 

duoc nang iiiong sdng ldn hdn do it bi tSa 
hao nang liiong do qua trinh truyln sdng n ^ 
thudng se cd cdng suat ldn hcfn cac thift bi ven 
bd. Nhiing kha nang lap dat, vSn hanh va bio trh-
se khd khan hdn. Mot thift bi d ^ g nay cd ten 
Oceanlinx (hinh 4a), hai ben hdng Oceanlinx-i^ 
hai bi3c tudng chan sdng cd tac dung nang cao 
miic nudc ben trong buong thiet bj khi cd sdng 
lam tang ap suit de quay turbin phdt di|n [4]. ''-

Hinh 3. Turbin Well vd Ihilt bi khai thdc NLSB dang 
cSdinh trin bd: 

a) Mold dang cdnh cia Turbin Well: 
b)Picoc6ctngsual400kWdB6BdoNhandm 1999 p i 
^) Limpet ci cdng sua 500 kWd Anh ndm 2000 [31 

b) Tiitt bi c6 ^ n h gin bd 

Cac thift bj duoc dat gSn bd, hJp thu 

(a) (b) 
Hinh 4. Thilt bi khai thdc NLSB dang cS djnh gdnSi: 

a) Thiit bi dang ndy co tin Oceanlinx. 
b) Hi thdng thdm ddy biln 

Thift bj Oceanlinx MKl dilcjc lap d|t 
lan dSu tito d Australia nam 2005, cd cdng suit 
500kW, sau dd diioc phat trien den cdc phito ' 
bin tifp theo l i Oceanlmx MK2, Oceanlinx 
MK3, Greenwave, lan luot qua cac nam 2007, 
2010,2014 vdi cong suft len den IMW. 

Nhdm nghien cilu din tfl UC Berkeley 
da phat trien mdt he thong, trong do nang Iiidng 
cua sdng duijc Mp thu va chuyfo doi thinh nang 
lilffng hflu ich thdng qua kha nang hap thu chan 
dgng cua nhflng con sdng dfldi dai dflong bdi 
bun dfldi day He thong bao gdm, mdt tim thdm 
cao su ldn ta^c djt bfo trfo cac bd truyfo dfog 
thuy luc de tilp nhan dp Iflc cila cdc con sdng tdi 
(hmh 4b). Khi sdng di qua, tdm thdm t?o ra ip 
Ifl̂ c nflde trong cdc xy lanh vi ap Iflc nay dflijc 
dan ngflflc vio bd de lim quay mdy phat difo. 

2.1.2. Ihiet bi noi 

Thift bi dflflc thi ndi trfo mat bifo dl 
hap thu NLSB. Mdt md hmh khai thdc NLSB c6 
t in li Mighty Whale (hhih 5a) dflijc phit trifo 
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bdi Trui^ tam Khoa hpc va Coi^ ng^e biln 
Nhat BSn. Thilt bi la mdt eau true ndi vdi Idch 
thfldt dai 50m, rpng 30m. mdm nflde 12 m vdi 
3 buong khi. moi buong kit noi vdi rapt turbin 
phat dien vdi tong cdng suat llOkW [5]. Ihilt 
bi da dflpe % dat thfl nghiem d Gokasho Bay -
Nhait Ban vao nam 1998. 

(a) (b) 
Hmh 5. Cdc dang thiet bi ndi: 

a) Mi^ty Whale; 
^ ^ b) Phao tru dNAREC. mien Bac nudc Anh 

^ ^ ^ Mpt dult bi khic cd ciu tao dcfn gian 
hon Ii Phao tru (Spar Buoy) dflpc phat trien d 
Anh, Phao try ed dajig phao noi ddi xflng nen 
khdng php thude vao hfldng sdng (hinh 5b). 
Chilu dai cua Phao tru dflpe xac dinh bdi tan so 
edng hfldng cua cpt nflde ben trong. khi phao di 
chuyen do sdng se lam quay turbin khi va piaX 
di^n [6]. Thiet bj da dflpc uiig dung eho cac phao 
dieu hfldng, dflpe phit hien d vien Superior TIcnico 
va da dflpe thfl vao nam 2012, d NAREC, miln 
Bdc nflde Anh. 

2.2. Dao dong thiet bi 

Cac thiet hi d?ng nky dflpc chia lam hai 
loai: Thilt bi nSi vk thiet bi chim. Trong dd, thilt 
hi noi dflpc tha ndi ngoai khoi va dflpc neo bdi 
day cdp. edn thiet hi chim thfldng dflpc d|it eo 
dinh dfldi day biln. Dang nay, thfldng dflpc dflng 
dl khai thac NLSB xa bd vdi dp sau tren 40 met 

2.2.1. Jhietbi noi 

dflpe ed dinh dfldi day bien, phan tren eua thiet 
bi se dao dpi^ theo eae eon sdng d l tao ra dien. 
Cac thilt bi dang nay. cdn cd ten gpi khae la hap 
thu dilm vi cac kich thflde be ndi cua thilt bj 
nhd hon bfldc sdng rat nhilu. Thilt bi dau tien 
dflpc phat triln d Na Uy cd ten la Norwegian 
buoy (hinh 6a), nd faao gdm, mpt phao hinh 
cau cd dfldng kinh khoang 1 met dflpc kit ndi 
vdi mpt thanh chdng thdng qua khdp cac dang, 
thanh ehdng diiac co dinh dfldi day biln, phao 
cd thl di chuyai dpc theo thanh chdng khi ed 
sdng lam ehuyin ddng mdt bom pittdng bom se 
cxmg c ^ ^ suat cao lam quay turbin thuy lfle 
de chay may phdt dien [7]. Norw^an buoy da 
diiac ]dim tra chay thfl trong mdi trfldng thfle 
vao nam 1983 tai Trondheim Fjord. 

M (b) 
Hinh 6. Cdc dang phao dao ddng ddn: 

a) Dang bdm pittdng (Norwegian buoy); 
b) Dang ddng cd tuyin tinh (Swedish heaving buoy) 

Mdt phien ban khae cua thiet bi dang nay 
dflpc phat trien d Dai hpc Uppsala, Thuy Diln cd 
ten la Phao Thuy Diln (Swedish heaving buoy), 
Phao Thuy Diln ed cau t?o gdm, may phat dien 
tuyfe tinh dflpc dat dfldi day biln (hinh 6b). 
May phat dien diiac ndi vdi rapt phao ndi tren 
raat biln bang day cap d l hip thu nang Iflpng 
efla eac con sdr^ [8]. Phao Thpy Diln da dflpe 
thfl nghiim d bd biln phia Tay cua Thuy Diln 
vdi dfldng kinh phao thu nang Iflpng 3 met 

a) Thift bi dang phao dao ddng dtfn (Single-body b) Thilt bi d ^ g phao dao ddng kep (Two-body 
heavily buoys) heaving systems) 

Thiit bi thfldng ed hai phan, phan dfldi 
Thilt bi dai^ dao (^ i^ ddn ndi tren, se hoat " ^ 
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ddng khd khan khi bi anh hfldng bdi thfly trilu, 
vi the dang dao ddr^ kep dti<3c phat triln d l 
khdc phpc dilm ylu nay. Trong thilt hi dang 
dao ddng kep cd hai chuyin dpng tfldng ddi cfla 
hai phan tren than thilt bi, Tilu bilu la con d^i 
sdng (Wavebob) dflpc phat triln d Ireland [9], cd 
d u tao gdm. hai phao ddng tnic. hai phao nay 
chuyin dpi^ tflong doi vdi nhau trln true khi 
cd sdng, chuyin ddng nay dflpc chuyin thanh 
nar^ Iflong dien thdng qua mpt he thdng thuy 
lfle cao dp (hinh 7a). Phao 2 diiac ed dinh vdi 
true cd chflc nang tang quan tinh va dflpc dilu 
ehinh theo cae ehu ki sdng khae nhaiL Wavebob 
da dflpc chay thfl d Ireland vao nam 2007. 

(a) (b) 
Hmh 7. Phao dao ddng kep: 

a) Con ddi sdng, b) Phao ndng lUdng 

Cdng ty Ky thuat Nang Iflpng Biln efla 
Hoa Ky phdt trien mpt thiet bj dang ndy ed ten 
Phao Nang Lflpng (PowerBuoy), PowerBuoy 
bao gdm. hai dia ldn dflpe ndi vdi nhau thdng 
qua mdt dng try, dia ben dfldi cd chflc nang 
tdng quan tinh. dia trln ddng vai trd la phao thu 
NLSB (hinh 7b), khi cd sdng dia trln se chuyin 
ddng tflong ddi vdi dia dfldi lam quay mdt turbin 
thuy lfle phdt di|n. PowerBuoy da dvtcfc triln 
khai ngoai khoi bd biln d mien Bdc Tay Ban 
Nha. nam 2008. 

c) Thilt bi chuyin ddng Idc 

Thilt bi d ^ g nay. ehuyin ddi chuyen 
dpng nhap nhd cua cac con sdng thanh chuyin 

ddng quay di ch?y mdy phat di^n. Cac thilt l̂  
dang nay da diiac phat triln tfl nam 1970. Tifia 
bieu la Nodding Duck [10], dflpc sang che bdf 
Stephen H.Salter, d Dai hpe Edinburgh (Anh). 
Nodding Duck boat ddng dfla tren eo cau cam 
di biln chuyin ddng lac thanh chuyen ddng Bm 
quay ddng eo thuy lfle. Thiet bi khdng hoait ^ng 
rieng le ma diiac lap thanh mdt chudi d i ^ ^ ^ 
tiep nhau d\iac dat theo hfldng sdng (hinh 8a). 

M (b) 
Hinh 8. Thiet bi chuyen ddng lac: 

a) Nodding Duck; b) Ran biin Pelamis. 

Mdt dang thilt hi khde ed hinh dgng nhK 
•"con rdn" cd ten Id Pelamis ciing dflpc phdt trien 
6 Anh (hmh 8b). Pelamis bao gdm. eac module 
hinh tru dflpc lien kit vdi nhau bdng bang 11 vi 
dii0c dat dpe theo hfldng sdng. Khi sdng nhdp 
nhd se lam cae module hinh try chuyin ddng 
tac ddng len cac khdp bang 11 lam chuy&i dpng 
cac pittdng, chuyin ddng se bdm ddu vao binh 
tich dp, ap suat nay dflpc dung dl ch?y may phdt 
diln [11]. Pelamis da dflpe thfl nghiem thdnh 
cdng vac nam 2004, tai Scotland vdi kich thfliSt 
dai 120 met, dfldng kinh tru 3.5 met vd cho cdng 
suat 750 kW. Mdt bd ba thiet hi Pelamis da dflpc 
triln khai ngodi khoi bd biln phia Bdc Bd Dio 
Nha vao nam 2008 va da cung cdp di^n cho Iflfli 
dien. 

d) Thilt bi dang tich hdp nhieu thiet bi con 

Mdt he thdng d ^ g nay cd ten Wavestar 
dflpc phat triln d Dan Mach [12]. Wavestar bao 
gdm, hai hdng phao dat dpc theo mdt khung c6 
dinh dfldi ddy bien (hmh 9a), khi cd sdng cac 
phao se dao ddng ldm bom chat Idng vdo m^t 
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mach thuy lfle den binh tich ^ thdng qua mdt 
canh tay ddn ndi phao vdi x^anh thuy Iflc, tfl 
day se diay mdy phdt dien. Wavestar da daac thfl 
n ^ l m tl»nh cdng 6 ̂ nssum Bredning - Denmark 
vdo nam 2006, d North Sea off Hansthohn nam 
2009. Denmark. 

(a) (b) 
Hmh 9. He thong dang tich hdp nhieu thiet bi com 
(a) He Adng Wavestar: (b) Hi thong Hyperbaric 

Mdt he thdng khdc cd ten Hyperbaric 
[13]. dflpc phat triln d Brazil vdi nguyen ly hoat 
ddi^ tfloi^ tfl Wavestar, chi khdc d ehd nd dflpc 
d^t trln bd (hinh 9b). Hyperbaric da dflpc thfl 
nghiim d Rio de Janeiro - Brazil, nam 2006. 

2^.2. Thiet bi chim 

a) TMit bi dao d^ng n^p hodn toan trong nflde 

Thilt bi dang dao ddng ngdp hoan todn 
trong nflde dau tiln dflpc phat trien d Ha Lan cd 
ten Archimedes Wave Swing (AWS). AWS gdm, 
2 phan cd thl chuyen ddng tflong ddi vdi nhau, 
phan dfldi dflpc lap ed dinh dfldi day bi&i, phdn 
trln ddng vai trd nhii mdt edi phao cd ihi dao 
dpng tinh tiln [14], phao se di xudng khi dinh 
sdng di qua nd, vd sl di len khi day sdng di qua 
nd (hinh 10a). Ben tror^ AWS Id mdt mdy phat 
di|n tuyen tinh vd khi cd dp ddng vai trd nhfl 
Id xo d l dSy phao Iln khi ddy sdng di qua thilt 
bi. AWS da dflpe thfl nghiem d Bd Dao Nha vdi 
edng suat 2MWvao nam 2004. 

(a) (b) 
Hinh 10. Thi& bi dao dqt^ n^p hoan todn trong nUdc: 

a) Thiit bi Archimedes Wave Swing (AWS); 
b) Tru dao dong chuyen dot ndng lUdng (CETO) 

Mdt thilt bi kMc, boat ddng theo nguyen 
Iy tflong tfl cd ten la Tru dao ddng chuyen ddi 
nang Iflpng (C^indrieal Enei^ Transfer Oscillating 
- CETO) dflpc phat trien d Uc. CETO bao gdm, 
phan tinh dflpe ed dinh dfldi day biln. phan 
phao phia tren dflpc ndi vdi phan finh [15], khi 
cd sdr^ phao se nhap nhd va bom nflde cao dp 
vdo bd thdng qua mpt bom pittdi^ va tfl dd lam 
chay mdy phdt dien (hinh 10b). CETO da dflpc 
thfl nghiim d Oe vao nam 2011. 

b) Thiet bi dang treo vdi khdp ban 11 co dinh 
dflom day biln 

Omsd (Oyster) [16] vdSOTglan (V>fe'eRoller) 
[17] Id hai thilt bi tieu bilu < ^ g nay. Chung bao 
gdm, mdt canh phao cd thl dao ddng lac thdr^ 
qua ban II dflpe dat ed dinh dfldi ddy biln. Dao 
ddr^ lac nay. tac ddi^ rao xylanh thfly lfle bdm 
chat Idng vdi dp cao vao bd thdng qua dfldng 
dng dan Idm ehay may phdt dien. Thilt bi chi 
sfl dung d gan bd va ncfi cd dp sau khoang 10-
15 met. Dian khdc nhau cp ban gifla Oyster va 
WaveRoller la WaveRoller dflpc dat ngap hoan 
toan dfldi ddy bien (hinh 1 la) va dung ehat Idng 
Iam vile la dau, cdn Oyster khdng n g ^ hoan 
toan trong nflde biln (hinh lib), nd diu^ trflc 
tilp nflde biln de lam quay may phat. WaveRoller 
da dflpc triln khai nam 2008, d Bd Dao Nha, cdn 
thiet bi Oyster eiing da dflpc triln khai vdo nam 
2010 d Scotiand. cg= 
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(a) (b) 
Hinh II. Thiit bi dang treo vdi khdp bdn li CO dinh 

dual ddy biin: 
a) Thiit bi sdng ldn: b) Thilt bi con so. 

2.3. Giai phap soi^ tran 

Cac thift bi dfloc chia hai lo?i la cd dinh 
vi ndi. Thiet hi cd dinh chuyfo doi nang lUflng 
sdng bang cdch loi dyng sfl dang cao cua cdc con 
sdng 3.1 tap trung nflde vio mdt be chfla, lim 
cho mflc nflde trong b^ cao hon mflc nflde trung 
binh trfo mat bifo, dfla vio sfl chfnh lech the 
nang niy de lim quay turbin phit difo. Ihift 
bi difo hinh cho giii phap niy cd tfo Tapchan 
(hinh 12a) dfl((c phit trifo d Na Uy vio nhflng 
nam 1980, vi da dfldc thfl nghifm thdnh cdng 6 
Toftestallen - Na Uy, cho cdng suit 350kW vio 
nam 1985 [18J. 

(a) (b) 
Knh 12 ThiltbildiailhdcNLSBdilnggmphdpsdngtrdn: 

a) Hi thing Tapchan: b) Hi thing Wavedragon. 

Mot thift bj khdc cd tfo Wavedragon 
[19], Id dang thift bj noi duoc phat trifo d Dan 
Mach, cung sfl dijng nguyfo ly nhu Tapchan, 
tuy nhifo, nd dfloc dat xa bd vi noi trfo mat 
bifo. Wavedragon da duijc trifo khai d Nissum 
Brednlng, d Dan Mach, nam 2003 (hmh 12b). 

3. TINH HINH NGHIfiN CtfU NLSB 6 Vift 
NAM 

Cdc nghifo cflu nang Ifldng bifo, die bift 
la NLSB Vift Nam mdi d giai doan so khai, chung 
ta cd cdc nghifo cflu sd bd va cd dfloc mpt sd tai 
lieu ve nang luong bifo, tuy nhien, van chfla oi 
nhflng flng dyng cu the phdt difn tren bifo. Cac 
nghien cflu mdi ch! &i(3c thfle hien thdng qua 
de tii khoa hpc. Tac gii Nguyfo Manh Himg vi 
cgng sfl da cdng bo Tap ban do nang Ifldng song 
vi ddnh gidtifmnangkhai thdc nang IflOng sdng 
tai cdc vimg bifo Vift Nam [20], tic gii da xay 
dflng ban dd sdng cho cac vung bifn Vi^t Nam, 
tfl dd xac dinh cac vung bifo tif m nang df khai 
thac NLSB. 

Tic gid Dang The Ba va cac cdng sfl cflng 
cd nhifo bio cdo nghien cflu vf mdy phdt di$n 
chuyfn ddng thang, hay cdn goi la may phdt di^ 
tuyfn tinh (hinh 13a) df khai thac nang lupng 
sdng bien, tdc gii da nghien cflu xiy dflng c&' 
phflong trinh cfl bin cua may phdt dimg NLSB 
[21], tinh toan md phdng dfla trfn md hhih todn 
(hmh 13b), sau do xdy dflng md hinh ly dekilm 
chflng. Kft qui nghifn cflu cung cho thay sij khi 
quan ciing li khdi nguon cho nhflng nghien cflu 
Hfp theo. 

(a) (h) 
Hmh 13. Cdc md Mnh nghiin cdu ciu nhdm tdc gii 

Bang Thl Ba: 
a) Md hinh mdy phdt diin tuyfn tinh: 

b) Md Unh tinh todn mdphdng mdy phdt tuyin tinh 
ba canh hai mat nam chdm. 
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NGHIEN CU'U-TRAODdi 

Ihil t bi khai thac NLSB dang hap thu da 
dilm theo nguyin ly thfly tinh dflpc n ^ e n cflu 
bdi tdc gia Nguyen The Mich va edng sfl [22], 
thiet bj dflpc lfla chpn tren cd sd nflde ta cd nang 
Iflpng sdng khdng cao. Nhdm tac gia ding da 
che tao dflpc thilt bi hoan chinh chay thfl trong 
phdng thi nghiem (hinh 14). 

Hinh 14. Md hinh mdy phdt diin NLSB cua nhom tdc 
^ ^ ^ L gid Nguyin The Mich 

Nhdm tac gia cfla Trung tam Nghien cflu 
Thu^ khi, thupe Vien Nghien eflu Co khi da de 
xuat triln khai He thdng phdt dien bang nang 
Iflpng sdng biln (hmh 15) cd cdng suat 5-̂  10 
kw, ldn dau tiln dflpc nghien cflu, phdt trien d 
Viet Nam, boat ddng nhfl thilt bi Pelamis - Scotland 

(a) (b) 
Hinh 15. He thong phdt dien bang ndng lUdng sdng 

bien cua Trung tdm Nghien ciiu Thuf khi. 
a) Cdc khdp noi cua thiit bi; 

b) Nguyin tdc hoat dong cua thiet bi 

Cac thilt h\ phat dien tfl sdng biln d Viet 
Nam, chi mdi chi dflng lai d cdng suit nhd nhflng 
bfldc dSu khing dinh, chung ta hoan toan cd the 
ehfl dpng khai thac ngudn ndng Iflpng vd tan ndy 
di cung cap di?n phpe vu sinh hoat cho khu vflc 

biln ddo, gidm sfl phu thudc vso he thdng Ifldi 
dien qude gia. Bi nghien cflu, phat triln NLSB 
can mdt ehiln Iflpc ldu dai, tap hpp ddi ngu cdc 
nha nghien cflu,...dl tflng bfldc nang cao chat 
Iflpng, quy md thilt bi. 

4. DE XUAT KY THUAT KHAI T H A C NLSB 
CHO Difiu KIEN BIEN VlfiT NAM 

4.1. Dilu kiln biln Vilt Nam 

Viet Nam ed dfldng bd bien dai hdn 
3.000 km, nen tilm nang nang Iflpng bien la rat 
phong phfl. Bien Viet Nam chiu tdc ddng cfla hai 
mfla gid mua Ddng Bac va lay Nam kha dn dinh, 
NLSB phu thudc chfl ylu vao hai mua nay. Ngoai 
ra, biln nflde ta edn hi anh hfldng cua bao va 
dp thap nhiet ddi dien bien kha phfle tap. Theo 
[23], NLSB Viet Nam dflpc phdn thdnh 6 vung 
chay dai tfl Mdng Cdi den mui Ca Mau. Trong 
do, vung cd nang Iflpng sdng ldn nhat la vung tfl 
Quang Ngai din Ninh Thuan (trung binh nam 
cua vung nay dat khoang 30 kW/m). day cd thl 
xem la khu vflc khai thae nang Iflpng biln tdt 
nhat. 

4.2. Chpn giai phap khai thdc NLSB 

Vdi dilu kien sdng biln Viet Nam ndi 
tren, chung ta thay hodn toan cd thl khai thac 
tdt ngudn NLSB. Tuy nhiin, NLSB nflde ta tap 
trung chu yeu d miln Trung, khu vflc thfldng 
hay cd bao (khu vflc nay la mot trong nam "6 
bao" ldn nhat the gidi). hdn nfla NLSB nflde ta 
chl thudc loai trung binh trln thl gidi, cd nhieu 
thdng trong nam nang Iflpng sdng kha thdp 
(thdng 5 tdi thdn^ 9 trung binh ehi lOkW/m) va 
hfldng sdng cung thay doi theo mfla trong nam, 
eho nen viee lfla chpn cac thiet bi khai thdc nang 
Iflpng biln cd khd nang boat ddng tdt khi nang 
Iflpng sdng biln thap, phu hpp vdi mpi hfldng 
sdng va ed kha nang ehiu dflng khi cdc con bao 
di qua khu vflc khai thac la mdt trong nhflng yen 
cau quan trpng hang dau. '^ 
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Htnh 16. WAVESTAR 

Theo [23], chieu eao sdng tnmg binh khu 
vflc biln mien Trung nflde ta ehl dat 0.8-1 met, 
chu ky tfl 4-5 gidy. cho nen chung tdi dixuat thilt 
hi khai thae d?ng WAVESTAR (hinh 16). vl khd 
phfl hpp vdi dieu kiln sdng biln Yi^t Nam. Thiet 
bj cd canh tay ddn ndi phao thu nang Iflpng d l 
khulch dai dao dpng cua sdng nen WAVESTAR. 

Ngdy nhin bdi: 12/5/2016 
Ngdy phdn bi?n; 18/6/2016 

cd the thu dflpc nang Iflpng khi chilu cao sdng 
thap [24]. Hdn nfla thilt bi cd kha nang tfl difti 
chinh boat ddng tfldng flng vdi chieu eao SOM 
khac nhau khi ed va khdng cd bao [12], 

T 
5. KET LUAN 

Cac ky thuat khai thdc NLSB ngiy cing 
dupc chu trpng vd phit trifn tren thf gidi. Bii 
bdo da trinh bay cac giii phdp ciing nhfl ky thu|t 
khai thac difo nang tfl NLSB. Kft hpp vdi diSu 
kifo sdng bifn d cdc khu vflc bien Vift Nam. Til 
do, de xudt phflong an vd thiet bi phii hpp de 
khai thdc difo tfl NLSB Viet Nam. Bii bao cung 
cap cdc kifn thfle tdng quan cho cac nghifn ciJu 
tiep theo trong nflde vf cdc ky thuat khai thac 
dien tfl NLSB.-:* 
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