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TOM TAT

DE phat trién mot trang trai dién gid, viec danh gia tiém nang gié va bé tri tua-bin la rdt quan trong.
No tac dong truc tiép dén san lugng dién — anh hudng rat I6n dén hiéu qua kinh té ctia mot trang
trai dién gio. Do do, bai bao nay trinh bay phuong phap danh gia tiém nang gio va téi uu hda phan
bé tua-bin trong mot trang trai dién gié du kién phat trién ngoai khai Viét Nam, dua trén sé liéu
tur try do gid clia té chiic GIZ (2012 — 2017) tai xa An Ninh Béng, huyén Tuy An, tinh Phi Yén. Bai
bao trinh bay ly thuyét théng ké gié t s6 liéu quan trac thong qua ham théng ké gio Weibull. So
sanh tuong quan s6 liéu do gi6 ngadn han va dai han (t& nguén di liéu mesoscale — NASA, tram
Khi tugng thay van ...) dugc thuc hién bang module MCP (Measure-Correlate-Predict). Tiém ndng
gid dugc danh gia khi xét dén cac yéu t6 anh hudng clia cao dé dia hinh va Iép phd bé mat dia
hinh (@6 nham) tr s6 liéu gid da dugce hiéu chinh dai han théng qua phan mém WAsP va WindPRO.
Mé hinh Jensen dugc dung trong viéc danh gia anh hudng clia vét hau luu (wake loss) gilra cac
tua-bin. Phuong phap tinh toan san lugng dién cla trang trai dién gio khi xét dén anh hudéng gitia
cac tua-bin dugc trinh bay, cling nhu gidi thuat téi uu hoéa phan bé tua-bin. Viéc téi uu hoa vi tri dat
tua-bin gid dugc thuc hién théng qua phan mém WindPRO. Cudi cling la két qua phan bé tua-bin
clia moét trang trai dién gid ngoai khaoi véi tiém ndng gié da dugc danh gid va cac rang budc dau
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GIGI THIEU

Viét Nam dugc danh gia la mot nude c6 tiém ning gié
khd 16n dya trén cac két qua do gié dugc tai trg boi
Ngén hang thé gidi, Bo Cong Thuong, t6 chiic GIZ va
ban do6 tiém nang gi6 Viét Nam da dugc cong ty AWS
Truepower tinh toan dua trén céc s6 liéu do gié 1 Tu
d6 chién lugc phat trién Nang lugng tai tao da dugc
Chinh phu dé ra, v6i muc tiéu dat 6000 MW dién gié
vao nam 2030. Hién nay, cac dy 4n dién gi6 da va dang
dugc xay dyng, véi tong cong sudt hon 300 MW di di
vao van hanh thuong mai (tinh dén gitia ndm 2019).
Céc trang trai dién gi6 ngoai khoi ciing da va dang
dugc phat trién. Nhu du dn dién gi6 Cong Ly - Bac
Liéu (giai doan 1, 2 1a 99,2 MW - Hinh 1) da di vao
hoat dong hay gan day la dy 4n dién gié ngoai khoi
mii Ké Ga dang tién hanh khao sat v6i quy mo6 1én
t61 3400 MW. Trén thé gidi, chi tinh trong ndm 2018
da c6 4,5 GW dién gi6 ngoai khoi dua vao van hanh,
trong d6 Trung Quéc chiém hon 40%2.

Do d6 bai bdo nay nhim hudng t6i muc dich danh
gid tiém ning gid, d€ hé trg cho viéc phat trién cac
trang trai gi6 trén b cling nhu ngoai khoi 6 nuéc ta.
N0 ciing la dau vao cho viéc t6i uu hoda vi tri tua-bin.
Viéc ddnh gia tiém ning gié dya trén s liéu quan tric

Hinh 1: Trang trai dién gi6 Céng Ly - Bac Liéu?

gié dugc hiéu chinh dai han ti tru do gié An Ninh
Dong, tinh Phu Yén (2012 - 2017)4, cling véi s6 liéu
dia hinh (cao d6 va d6 nham) dugc s6 héa. Cong doan
nay dugc tinh toan thong qua phin mém WAsP va
WindPRO - 2 phan mém chuyén dung dung d€ ddanh
gid tiém nang gié va tinh todn san lugng cla trang
trang dién gio6 hién nay.

Anh hudng ctia vét hiu luu (wake loss) gitia cic tua-
bin c6 tac dong rat I6n dén san lugng dién dau ra cua
mot trang trai dién gid, nén viéc phan bo tua-bin sao
cho dat dugc sdn lugng va cong sudt ddgt t0i da clng
rit quan trong trong viéc phat trién mét trang trai dién
gid. Nghién ctiu cling tap trung vao cd s luan ctia viéc

Trich dan bai bdo nay: Vinh L T. Danh gia tiém nang gi6 va téi uu héa phan bé tua-bin trong trang
trai dién gi6 s dung phan mém WAsP va WindPRO. Sci. Tech. Dev. J. - Eng. Tech.; 2(3):131-139.
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phén bé t6i uu héa vi tri tua-bin trong trang trai dién
gi6 va thudt toan t6i uu trong phdn mém WindPRO.

DAC TiNH CUA GIO VA PHUONG
PHAP DANH GIA TIEM NANG GIO

Van téc gié thay déi theo cao dd va d6 nham
dia hinh

Van tdc gi6 u(z) thay d6i theo cao do z va d nham dia
hinh (Hinh 2) dugc mé ta thong qua phuong trinh

5
-2 [nz-c(3)

sau

(1
Trong do:
uy la van téc ma sat ¢ cao do z [m/s]
Kk 12 hing s6 Karman
Zp 14 36 nham [m] - Bang 1 dua ra cdc 46 nhdm thay
d6i theo bé mit dia hinh, diing cho viéc s6 héa ban do
d6 nham.
L la dai lugng Moin - Obukov, dic trung cho d¢ én
dinh ctia bau khi quyén.
13 (i) la tdng lugng biic xa dén ving du 4n, dai lugng
nay ciing dung dé€ danh gia do 6n dinh cta bau khi
quyén.
DPon gian phuong trinh trén cho bau khi quyén & diéu
kién trung tinh (neutral condition) d6i véi cac tham s
trong chuong trinh WAsP va WindPRO 126:

u(zr) _ In(z2/20)
" In(z1/20) @

u(Z1)

Cao d6
z[m]
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300 4

———Fsoms
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HO. bién

Thanh phé Lang. thi trén nho

Hinh 2: Anh huéng ctia cac 16p 46 nham dén pro-
file gi6’

Két qué quan tric cta tru do gi6 An Ninh Pong thu
dugc profile gié nhu Hinh 3 (v6i Zy =0, 1).

Ngoai ra, con ké dén yéu t6 tang tdc (speed-up) cua
dong khi khi di qua cac dia hinh c6 cao d¢ ting din
(nhu qua céc dinh nui - dugc minh hoa nhu Hinh 4)
Trong WAsP va WindPRO, viéc danh gia yéu t6 ting
toc nay dua trén moé hinh BZ - 1a mo6 hinh luu chét
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Hinh 3: Profile gi6 cta tru do gié An Ninh Péng.

Bang 1: Cac I6p d6 nham©

Lép Chiéudai Mo ta lép d6 nham
do d6 nhdm
nhdm [m]
0 0 Mit ho, bién...
0,5 0,0024 Bé mit dia hinh tuong d6i
bang phéng (cit, bang...)
1 0,03 Canh dong khi khong c6 vat
can (nhu céy, nha...)
1,5 0,055 Cénh dong khi c6 cac vat can
cao duéi 8 m cach nhau
khoéng 1250 m
2 0,1 Céanh dong khi c6 cac vat can
cao du¢i 8 m cach nhau
khoang 800 m
2,5 0,2 Céanh dong khi c6 cac vat can
cao dudi 8 m gan nhau duéi
250 m
3 0,4 Céc ngdi lang, thi trdn véi
nhiéu vat can
3,5 0,8 Thanh phd
4 1,6 Thanh phd 16n v6i nhiéu nha

cao
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Hinh 4: Anh huéng ctia cao d6 dia hinh dén pro-
file gi6®

don gian 2D, c6 hiéu chinh sai léch véi céc thuc
nghiém, véi di liéu dia hinh dugc mo hinh héa thong
qua ban d6 dudng déng muic.

Luu y: D0i vdi Atlas gid tinh todn tir chuong trinh
WASsB, WindPRO thi chi chinh xdc d6i vdi nhiing dia
hinh c6 d¢ doc nhé hon 30°, véi dia hinh c6 do doc lon
han 30° thi dong luu chét bi tdch roi l6p bién khi di
qua (Hinh 5)8. Chinh diéu nay géy ra sai s6 khi ddnh
gid tiém ndng gié nhiing vimg dia hinh phiic tap.

Hinh 5: Dong luu chat bi tach réi I16p bién khi di
qua dia hinh c6 d6 déclén®

Phan bé van téc gié theo ham Weibull

Van t6c gié thay déi lién tuc, d€ moé ta dua trén
phuong phap théng ké. Van tdc gié & noi khao sat
cin dugc do lién tuc trong sudt khoang thai gian T
(t6i thiéu 1 ndm) va van tdc trung binh trong tling
khoang thai gian At (10 phut) dugc tinh toan. Van
toc gi6 trong khodang tli 0 dén V 4y clia noi d6 dugc
chia 1am n loai véi khoang cach AV bang nhau. Khi
van tdc gié trung binh ctia khoang thoi gian At nao
& trong khoang tii (i - 1).AV dén i.AV thi van t6c gi6
do6 dugc x€p vao loai gié V; va thoi gian At d6 dugc
quy mot lan cho loai gié V;. Cud nhu thé s6 lan xudt
hién loai gié V; dugc thong ké va thoi gian tich lay t;
clia tiing loai gi6 V; dugc thiét 1ap. Mdi loai gid V; ¢6
n; 14n xudt hién thi thai gian t; ¢6 gid loai V; 1a n;.At.
Tén sudt tuong d6i h; ctia loai gié V; 1a%:

t; . n;At _on

h =~ =
T T T Inm

)

T = 2’11 t (4)

Mot ham todn hoc Weibull diing d€ mé ta dudng tan

sudt van téc gi6 > :

u\k

k fu\k-1 — (*) (5)

=—(= A
fw=7(3)

Véi:

A la thong s6 quy md ctia van téc gié [m/s].

k1a hé s6 hinh dang quanh vén tdc gi6 trung binh.

Van tSc gié trung binh dugc tinh nhu sau™>°:

V = [uf(u)du ©)
0

Ham Weibull véi théng
s0: A=6.6m/s. k=198

/ Gia trj quan tric

Hinh 6: Phéan bé gi6 va ham Weibull gi6 & cao dé
80m - Tru do gi6 An Ninh Pong.

Tu két qua quan tric, van t6c gio trung binh ndm caa
tru do gi6 An Ninh Dong & cao d6 80 m 1a 5,81 m/s,
v6i cac thong s6 ctia ham Weibull nhu Hinh 6.

Phuong phap danh gia tiém nang gié

Viéc danh gid tiém néng gid trang trai dién gié du kién
dua trén céc s6 liéu diu vao:

a. SO liéu do gi6: dugc hiéu chinh véi dai han théng
qua module MCP @€ c¢6 dugc chudi s6 liéu dai han
& khu vuc khao sat tiém néng gié - v6i tru An Ninh
DPong dugc hiéu chinh dai han 1a 6,3 m/s (& cao d6 80
m)*. Hinh 7 m6 ta hoa gi6 theo van t6c va ning lugng
cta tru do gié An Ninh Pong sau khi hiéu chinh véi
s0 liéu gi6 dai han.

b. Ban d6 cao do dia hinh khu vuc dy 4n (Hinh 8):

c. Ban d6 d6 nham ctia viing dy é4n: Phai mo phong
dugc sy thay d6i ctia bé mit dia hinh cach khu vuc
du 4n 16n hon 100 14n cao dd dit truc clia tua bin®,
nhu vdy méi xét dugc dnh hudng ctia cic d6 nham
khu vuc quanh dy 4n dén tiém ning gi6 khu vuc dy
4an (Hinh 9).
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0-5mis —5-10mis —10-15mis 15-20mis — 20 - 40 mis

Hinh 7: Hoa gi6é & cao dé 80 m: a) Theo van téc b)
Theo nang luong.

Chu thich
I 0 - 70 m
N 70 - 139 m
I 139 - 209 m
I 205 - 278 m

Hinh 8: Ban d6 duéng déng miic trang trai dién
gio.

Chit thich
20=0
20=0.01
20=0.0024
20=0.03
z0=0.1
20=02

z0=04
z0=0

Hinh 9: Ban d6 dé nham Z, [m] trang trai dién
gio.
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Luu y: Vi Atlas gio 6 cdc cao do 16n hon 80 m thi dnh
hudng ciia cdc chudng ngai vat la khong ddng ke, c6 thé
xem xét chung vao vdi d6 nhdm1°.

© Phuong phdp dénh gid tiém ndng gié

Atlas gi6 ¢ vung du an dugc tinh toan dya trén s6 liéu
do gi6 hiéu chinh dai han c6 xét t6i anh hudng cta
cac chudng ngai vat, d6 nham va cao d6 dia hinh. g
day tan xudt xuét hién gi6 & cc vi tri du 4n khao st
thi tuong tu nhu 6 vi tri cot do gié. Dudi day 1a so do
khéi dua ra tiém néng gi6 trong phan mém WAsP va
WindPRO (Hinh 10).

Dir liéu thdng ké gi6
(Wind statistic - .lib hoac .wws)

1 |

‘ Bén d6 duong ddng mire ‘

1 !
A

Bin db do nhim ‘
Dit liéu gi6 dai han Atlas gi6 tai
dwoc hiéu chinh tir khu vuc du an
chudi s liéu do gi6

' Dit liéu gi6 dai
Dit liéu gi6 tai tru han (Tram khi
do gi6 (= | ndm) = twong thiy vin,
ngudn NASA ...)

Hinh 10: So db khdi tao ra Atlas gié trong WASsP,
WindPROS

T cic dit liéu dau vao c6 dugc dit liéu thong ké gidé &
khu vyc nha may dién gié (Hinh 11).

Tu day tinh todn dugc tiém nédng gié khu vic nha may
dién gi6 (v6i do phan gidi 10x10m - Hinh 12) véi dién
tich nghién ctiu trang trai dién gi6 - 480 ha, cach tru
do gi6 dén ranh dau ctia nha may khodng 2 km vé phia
DPong, § cao do 100m.

Nhén xét: Déi véi khu vic dy kién nha mdy dién gié
trén bién, do do nhdm khong thay d6i nén phdn bé van
téc gi6 khong thay d6i nhiéu (trong khodng tir 6,54 -
6,70 m/s), thudn lgi cho viéc b tri trang trai gi6 & phdn
sau vdi cdc rang budc vé hinh hoc.

PHUONG PHAP TOI UU HOA VI TRi
DAT TUA-BIN

Khi tua-bin van hanh trong trang trai gié, canh tua-
bin tuong tic voi ludng gi6é d€ chuyén héa dong ning
ctia gi6 thanh co néng cua truc quay. Chinh sy tuong
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& 'An Ninh Dong_Wind statistics' Generalised wind clima... EI@

Climate data 1 Profile model I

Rdass0 R-classi Rdass2 Rcass3 Rcass4
(0.000m) (2.030m) (0.100m) (2.400m) (1.500m)

Height 1 U [m/s] 5.42 3.86 3.34 261 1.72
(z=10m) P [Wjm3] 204 83 54 2% 7
Height 2 U [m/s] 5.94 4.62 413 344 2,62
(z=25m) P[Wm3 261 132 95 55 24
Height 3 U [m/s] 6.38 533 4.84 4.15 3.35
(z=50m) P [Wmq 318 185 139 20 47
Height4 U [m/s] 6.92 .30 5.75 503 4,21
(z =100m) P [W/m?] 412 290 218 144 85
Height 5 U [mjs] 7.57 7.67 6.9% 6,14 5.24
(z =200 m) [TLIE! 559 340 404 71 168

25.0

Sector: All
f
[%/(m/s)]
0.0

1] u[m/s] 14.563m/s - 25.00

Hinh 11: Ma trén théng ké gié theo cao dd va cac
16p d6 nham.

Chii thich

Hinh 12: Van téc gié trung binh trong nam cda
trang trai dién gi6 du kién & cao d6 100 m.

tac nay da lam giam dong nang ctia viing gio sau tua-
bin va phai mat mot khoang cdch nhat dinh thi lugng
dong nang nay méi duge khoi phuc, chinh diéu nay
lam cho cdc tua-bin ndm sau cac tua-bin khéc bi anh
huéng. Trong cic md hinh tinh todn thudng dung
trong cac phdn mém (nhu WindPRO, WAsP ...) lamo
hinh N.O. Jensen (Hinh 13)°.

Hinh 13: Mé hinh N.O. Jensen danh gia anh
huéng giira cac tua-bin*

MO0 hinh nay dya trén dinh luat bao toan dong lugng
va van toc gié ma tua-bin anh hudng phia sau dugc
tinh nhu sau®:

2
R
=ull-C—— 7
v C’(R—f—ax) 7

Trong d6:

v 1a van t6c¢ dén tua-bin sau v6i khoang cach tua-bin
trudc la x [m/s]

u la van t6c dong khi tu do [m/s]

R 1a ban kinh canh tua-bin gié [m]

o 1a “the wake decay contant - WDC”

C; la hé s6 luc ddy ctia tua-bin (Hinh 14 - C; theo van
t6c ctia mét tua-bin gi6 dién hinh 3 MW)

30

w20
Van toc gio (m/s)

Hinh 14: Dudng hé sé luc diy theo van téc caa
tua-bin gié 3 MW.

Dai v6i nhiing trang trai gio, hé sé o phu thudc vao
do r6i cta dong (TT), 16p d6 nhdm vao cao d¢ dit truc
(hub height); thay d6i tit 0,04 cho 16p d6 nham 0, dén
0,1 cholép do nham 3 (Hinh 15). Ngoairahé s6 a nay
ciing phu thudc khi trang trai gi6 16n (c6 hon 5 hang
tua-bin theo huéng dén gi6 chinh, thi o nay 16n)°.

w
014 N\

e
012 N
) X84 fqi}

-~
~.
——
Norp, .
2 1140 .
\12) present farmiand default

Lowyy (0,06)

ST I I A A I R R e

Hub height

Hinh 15: Hé sé o phu thuéc vao Tl theo cao dé tur
thuc nghiém©

V6i tua-bin chiu anh hudng ctia nhiéu tua-bin phia
trudc, vin toc dén tua-bin nay dugc tinh dya trén
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trung binh béc hai (root mean square) cac dong van
toc tua-bin.

Dé tinh todn san lugng hing nim cta trang trai, cn
phiéi c6 dudng cong cong sudt cta tua-bin, ciing nhu

ham phén b6 gi6 Weibull '
Vz-m,our
E(V)= P(V)f(u)dVv (8)
cut_in
1
P(V) = 5pV3AC,, 9)
Trong do:
pla khéi lugng riéng khong khi [kg/m?]

A la dién tich quét ctia canh tua-bin [m?]

Cp 13 hé s6 cong sudt clia tua-bin

San lugng sau khi xét dén ton thit do anh huéng cua
hau luu (wake loss) hing nam dugc tinh nhu sau 11,

chr,um

E(Vcorrected) = P(V)f(ucorrected)dv

cut_in

(10)

Thong s6 Weibull f(ucorrecrea) duge hiéu chinh dya
trén mo hinh cua N.O. Jensen.

& day, tham chiéu dén mot dudng cong hé s cong
suéit dién hinh ctia mét tua-bin 3 MW diing trong bd
tri t6i wu trang trai gié trén bién (Hinh 16):

3500 0.5
3000 04
2500

£2000 =P 03 |

= 1500 e 52
1000 p

500 o1
0 0
H
0 Vég toc gio (1?1[}3) %

Hinh 16: Pudng cdng suat va duéng hé sé cong
sudt theo van téc cta tua-bin gi6é 3 MW.

Hiéu suft ctia trai gio dugc tinh nhu sau 11,

iE(V) —-E (Vcorrected)
n= ] n (an
LE(V)

1

Déi véi trang trai dién gio xét trong bai bao nay, cac
thong s6 ddu vao cuia viéc t6i uu héa nhu sau:

- Tua-bin: Cong sudt 3 MW, duong kinh canh 115,7
m c6 dudng cong cong sudt nhu Hinh 16 va hé s6 luc
ddy dugc trinh bay 6 Hinh 14.

— Cac thong s6 ddu vao cua viéc t6i uu ich thude duge
trinh bay ¢ Hinh 17:

- Diéu kién dau vao va cac budc lap, nhu bang sau:

136

Hinh 17: Cac théng sé kich thudc chia trang trai
gio.

Bang 2: Bang cac thong sé dau vao cho téi wu héa

Céc thong s6 Gia Budc So

dau vao tri Gia nhay lan
ban tri lap
ddu  cudi

S6 hang tua-bin 3 6 1 4
-h
S6 cot tua-bin — 3 6 1 4
k
Khoang  cach 400 700 20 16
gitia cdc hang
tua-bin - d;

(m]
Khoang  cach 400 700 20 16
gitfa céc tua-bin
trong mot hang
- dy [m]
Khodng  cach 0 0,5 0.1 6
léch gitia céc
hang (row off-
set) -t (t=t.dy
)

Tong s6 budc lagp 24576

- Ham muc tiéu : T0i uu héa cong sudt lap dat (P dat
) vOi hiéu sudt trai gi6 n > 1, = 90%

Véi gid tri ban dau (Bang 2 ), dya vao ban d6 van tdc
gi6 trung binh da tinh toan (Hinh 12) va xét téi anh
hudng ctia vét hiu luu (wake loss) tinh todn dugc hiéu
sudt trai gié & gid tri nay. Sau d6 so sanh véi ng, néu
thoa sé ghi nhan gid tri 7;, lugng cong sudt lap dit
tuong tng va tiép tuc ting budc nhay. Cudi ciing la
tit cac gid tri 1; ghi nhan va codng sudt ldp dit tuong
ting, so sénh chon gid tri ¢6 lugng cong sudt ldp dat
cao nhdt. So d6 khdi ctia viéc t6i vu hda vi tri dit tua-
bin gi6 trong phadn mém WindPRO dugc trinh bay &
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Bit dau t6i
w, i=1

Nhap gia tri ban dau h;,
ki, dus, dai, ti, No

Ghi nhan Pax dat no

Hinh 18: Luu dé t8i uu héa trong WindPRO.

luu d6 Hinh 18.

KET QUA VA THAO LUAN

Dudi day 1a két qua bo tri tdi uu (4x4 tua-bin) va mot
s0 két qua chua t6i wu clia mot trang trai gié dang
xét va tua-bin cong sudt 3 MW & cao d6 truc 100 m
(Hinh 19, Hinh 20 va Bang 3).

Hinh 19: K&t qua bé tri tdi uu trang trai gi6 - 48
MWwW.

Nhu vy, v6i trang trai gié du kién & ngoai khoi nay,
hé s6 cong sudt CF khé cao véi céc trai gio quy mo
céng nghiép hién nay & nudc ta, khoang cach tuong
déi gitia cac tua-bin theo hudng gi6 chinh (c6 nang
lugng 16n nhat - huéng Tay Tay Nam va Dong Dong
Nam) tii 6 - 10 dudng kinh tua bin; do véy hiéu suit
trai gio dat dugc 1 91,9%, khi d6 céc tua-bin it bi anh
hudéng boi tai trong moi do vét hiu luu ctia cac tua-bin
khéc gy nén.

KET LUAN

Duya vao s6 liéu quan tric gio, tiém niang gié ¢ khu vuc
ven bién tinh Phu Yén 1a tuong ddi tét cho phat trién
céc trang trai dién gi6. O day, van téc gi6 ctia ving
dién gi6 du kién dugc tinh todn trong khoang 6,54 —
6,7 m/s. Con d6i v6i nhiing trang trai gié dy tinh xay
dyng ¢ nhiing vung c6 tiém ning gi6 16n (nhu bk
Lik, Quéang Tri, Lim Déng...), do dia hinh thay d6i
phtic tap (dong luu chét bi tach roi 16p bién) thi phai
nghién ctu st dyng mo hinh CFD ciing nhu xét dén
do 6n dinh cta bau khi quyén dé€ han ché sai s6 khi
dua ra Atlas gié ctia viing khéo sat dién gio. Két qua
bé tri tua-bin trong trang trai dién gié ngoai khoi nay
la mét phuong an bé tri dién hinh khi xét dén anh
hudng gitia cdc tua-bin. K& qua nay ho trg cho viéc
phdt trién céc trang trai dién gi6, cling nhu giup céc
sinh vién nganh Nang lugng tai tao c6 céi nhin toan
dién vé viéc danh gia tiém ning, todn toan san lugng
mot trang trai dién gio.

LO1 CAM ON

Tac gid xin gtii 16i cdm on dén PGS.TS Nguyén Thién
Tong, ThS Nguyén Hoang Diing va phong Néang lugng
tai tao — Cong ty CPTVXD Dién 3 da tao diéu kién va
hé trg trong qua trinh hoan thanh bai viét nay.

DANH MUC TU VIET TAT

WASsP: Wind Atlas Analysis and Application Program
- Phin mém danh gid tiém nang gié va tinh todn san
lugng dién gid ctia truong Pai hoc DTU - Ban Mach.
WindPRO: Phin mém danh gia tiém nang gid, tinh
toan san lugng dién gi6 do cong ty EMD International
A/S - Dan Mach phat trién.

GIZ: The Deutsche Gesellschaft fiir Internationale
Zusammenarbeit - TS chiic Hgp tdc Qudc té biic.
MCP: Measure-correlate-predict — Phuong phap so
sanh tuong quan dy bdo chudi s6 liéu gi6 dai han.
BZ: WASsP flow model - M6 hinh tinh todn luu chat
2D trong phdn mém WASP.

CF: Capacity factor - Hé s6 cong sudt trai gio.

CFD: Computational fluid dynamics - Tinh todn
dong luc hoc luu chit.

XUNG POT LOI iCH
Tac gid xin cam doan ring khong c6 bat ky xung dot

lgi ich nao trong cong bo bai bao nay.

DONG GOP CUA TACGIA
Tac gia dua ra bai toan, xi ly s6 liéu (do gio, ban do
d6 nham va cao d0), dua ra cac budc thuc hién, tinh

todn, phén tich két qua, viét va chinh stia bai béo.
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d

f
a - 3x4 tua-bin 36 MW
b - Téi 1 4x4 tua-bin 48 MW
¢ - 4x5 tua-bin 60 MW
d - 5x5 tua-bin 75 MW
f - 6x6 tua-bin 108 MW

Hinh 20: Mét sé két qua bé tri tua-bin gié.

Bang 3: Mot s6 két qua tinh toan trang trai dién gi6 véi cao dé truc tua bin 100 m

STT San lugng dién *
(MWh/y)
3x4 tua-bin - 36 MW 105709,6
T6i vu 4x4 tua-bin - 48 MW 139169,0
4x5 tua-bin - 60 MW 164247,5
5x5 tua-bin - 75 MW 194557,2
6x6 tua-bin - 108 MW 243469,1

San lugng dién khi Hiéu suit (%) CF
khong c6 t6n thit (%)
do anh hudng cua
hau luu (MWh/y)
113363,9 93,2 33,5
151425,3 91,9 33,1
189177,3 86,8 31,2
236445,8 82,3 29,6
340554,9 71,5 25,7

*Sdn luigng dién nay chi mdi xét dén ton thdt do dnh hudng hu luu (wake loss) gidia cdc tua-bin.
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ABSTRACT

In order to develop a wind farm project, the wind potential assessment and siting wind turbine
are very important. It directly impacts energy production — a huge influence on the economic
efficiency of the wind farm project. So, this paper presents the method to assess wind potential
and optimized turbine distribution in Vietnam's offshore wind farm site, based on data from the
met mast of GIZ organization (2012 - 2017) at An Ninh Dong commune, Tuy An district, Phu Yen
province. The paper presents wind statistics theory from measured data through Weibull function.
Comparing the short-term and long-term wind data (from meso-scale data sources — NASA, Hy-
drometeorological Station ..) is done by module MCP (Measure-Correlate-Predict). Wind potential
is assessed when considering the effects of elevation and terrain roughness from wind data that
has been long-term adjusted through WAsP and WindPRO software. Jensen model assesses the
effects of wake loss between the turbines. The method calculates the power output of the wind
farm when considering the influence of turbines is presented, as well as the algorithm of optimized
turbine distribution. The optimized turbine distribution is done through WindPRO software. Finally,
the turbine distribution results are presented with wind potential has been assessed and the input
constraints of optimization.

Key words: Wind potential, MCP, Jensen model, optimized turbine distribution, WasP, WindPRO
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