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THUY DIEN

Thiy Gién Son La: L cong tinh thly @én lon
nhét Bong Nam A vé1 dp dang cb két chu bo - i sen ot 1
t6ng rong e, céng nghd aim lan (RCC) cao
138,1m. Nna may sau d3p 6 tb may cd téng
&t 12 2400MW, s3n Wiong dn trung
binh hang nam 12 10,246 1 kh,
vi cong vige: Khdo st Tur vén tidt kb
chinh, Gidm sat

Thiy dién laly: Cong trinh Thuj dén 16n
1An abu tién do Viét Nam t 1 chirc quan ,
hi céng xay ép va van hanh v6i ddp a4 a3
161 gira cao 70m, dai 1142m. Nha méy thiy
@én ngAm gbm 04 18 may voi 1Bng cong sudt
14p 851720 MW, 6ién kuong binh quan nam
14368 KWh.

Pham vicong viec: Khao sét, Lap bdo cho
nghién ciru kha th, Thibt ki k7 thust, Thidt
K& ban v8 thi cong, Gidm sat.

?’ " Thy dién Ban Chat: Cang inh c 43p bé 6ng.
ahm lan (RCC) véi chidu cao 6dp ko nhét ia
i 133m, chibu dai theo Ginh 425.3m. Nha may

thiy dién hés vl cing sudt Lip may 220MW,
9bm 2 16 méy, tubc bin loai Francis, sén lrong
@0 phat hang nam hon 760.7 téu kWh.
Pham vi cong visc: Tu vin thibt ké chinh, khdo
s4t, Lap bio cdo nghibn ciru khd i, Lap quy
hoach, Bao céo abu r, Lap DADT., Thiét ké bén
V8 k7 thust, Thibt ké bén v& thi cong, Gidm sal,
Thi nghiém.

Thily dién Lai Chau: Cong tinh v61 ap ba
16ng abm Ian cao 137m, gbm 3 18 may véi
tng céng sust ép dat 4 1200MW. M8inam
nha méy cung cdp len o1 Gién quéc gia
khodng 4.670,8 trigu kWh.

Pham vi cong viéc: Tu vén chinh, Khio sat,
Lsp DADT, Lap béo cdo nhién ci kha i,
THit ké K7 thuat, thidt kb bdn v8 thi cong,
Giam sat

NANG LUONG TAI TAO
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BAO CAO NGHIEN CUU BIEN GIO NGOA
KHO'l - KHU VU'C BAC BO
OFF-SHORE WIND POTENTIALITY STUDY IN
NORTHEN REGION

HA NOI, 6/2023 M o




NOI DUNG NGHIEN cUU
CONTENT OF THE STUDY

NOI DUNG CHINH: MAIN CONTENTS:
# Panh gid tiém nang giod # Wind potentiality assessment
# Xac dinh khu vuc dién gio tiém nang # |localize the potential wind areas
# Xac dinh cac khu vyec loai trir vé moi truong, # Localize exclusive areas against
KTXH environment, socio-economic aspects
# Xac dinh gidi phap dau néi lén ludi dién # Consider grid connection solutions
qudc gia

# Propose a site for pilot investment
# Lya chon khu vuc dé thi diém dau tv DGNK



KHU VU'C NGHIEN CU’U: VINH BAC BO
STUDIED AREA: GULF OF TONKIN

# Dién tich Vinh BB/Total area of Tonkin Gulf: 126.250 km?

# Dién tich Viét Nam /Total area of Vietnam: 72.000 km?
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PHUONG PHAP NGHIEN CU'U
METHODOLOGY: STUDY STAGES

GIAI POAN 1 GIAI DOAN 2 GIAI DOAN 3 GIAI POAN 4
Lap co s& dif liéu Xac dinh cac khu Phan tich va xép Lwa chon trang trai DPGNK thi
Ban dd GIS vure phat trién dién hang cac trang trai diém va chién lugc do gid
. | gio tiém nang DGNK
| [ |
| I I
Méi trwong Ky thudt Ddu noi
STAGE 1 STAGE 2 STAGE 3 STAGE 4
Set up data base for Localize potential Analyzing and Select a pilot off-shore
GIS map wind areas ranking off-shore wind farm and wind

wind farms
[

measurement strategy
|

Environment

Technical

Grid Connection
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CcO SO DU LIEU: CAC NGUON TAI LIEU, DU LIEU
DATA BASE: DATA SOURCES

1. WB &RCG

2. PECC1

=Y
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Ban d6 gi6 Atlas/Global wind map Atlas

S6 liéu do gid Votex /Votex wind data

Ban do dia hinh ddy bién theo md hinh sé cao do
toan cau/Seabed topographical digital map using
global elevation system

Ban d6 cac khu viee loai trir /Map of exclusive areay

~

Ban d6 khu vuec loai trir (b6 sung)/Map of exclusive
areas (additional)

So d6 hé théng truyén tai dién /Diagram of power
transmission system

Tai liéu quan trac gié mat dat/Onshore wind
observed data

Tai liéu vé cong nghé xay dung trai gid/Other
Documents of wind farm construction technologyJ




CO SO DU LIEU: PIEU KIEN TU NHIEN
DATA BASE: NATURAL CONDITIONS

DPic diém Vinh Bic Bo/The Gulf of Tonkin is characterized with:

F

F

F

Hanh lang réng va d6 déc thodi/ Wide gallery and gentle sloping (2-5°)
Chiéu sau chu yéu tir 10-60m/ Main depth of sea bed between 10-60m

Ché& dd gid chia lam 2 mua: Déng Bac va Tay Nam/Wind regime with 2
monsoon seasons ( NE and SW)

Trung binh ndm cé khoang 5-6 con b3o anh hudng truc ti€p/In average,
there are approximately 5-6 storms hitting the region.



CO SO DU LIEU: PIEU KIEN TU NHIEN
DATA BASE: NATURAL CONDITION

2000000

WA

el

2000000

Thailand

Study Extent

Sea Surface Significant
Wave Height (m) 2021

B
B 10-15
[]1s-20
[J20-25
B 25-30

500000

PO SAU PAY BIEN/DEPTH OF SEABED (WB)

CHIEU CAO SONG/WEAVE HEIGHT (WB)




QUAN LY VA SU’ DUNG KHONG GIAN BIEN
SEA SPATIAL MANAGEMENT AND USE

National Quan ly viing Viethamese Ha tang Tele-
security bién quéc gia Sea Space vién thong [l
National sea M
management B3o ton Natural

reservation

JER
Viét Nam

thién nhién

Str dung vung

bién thU6C Using provincial Using national
tinh sea area sea area

ERENT
dién luc

S dung vung ey [ Marine

Aquaculture Nudi trong o
o n e navigation
bién quoc gia

thay san

Dau khi

Danh bat ca Du lich

Fishing Tourism Oil/gas mining Electricity power
infrastructure



CO SO DU LIEU: HANG HAI VA DAU KHi
DATA BASE: MARINE NAVIGATION AND OIL-GAS

oy e
Carwprty Umorond OF et Qs Baoowr

MAT DO HANG HAI/ NAVIGATION
TRAFFIC DENSITY(WB)

HOAT BDONG DAU KHi OIL-GAS MINING ACTIVITIES(WB)



CO SO DU LIEU: KHU VU'C PHAT TRIEN DAU KHi
DATA BASE: PRIORITY AREA FOR OIL- GAS DEVELOPMENT

Dinh hwong viing ddu khi
TRUNG Quéc I s e g s
H H | I_Q Vung tridn vong trung binh ||
e, ¥ asr Viing trién vong thdp
Zls" | phan vang trién vong hydrat
1 K we rldn vong cao
4 | e vng il

.....

| THAILAN

o SIS Dia gid cdp huyén -
i Knu vye taén vong khoang sén
Chagiai  * Poee ey —— M T
Ben g0l qude ga Dutmg b o
Dia gt cdp th adn Vng trién vong vat Iéu xby dung

Binh hwéng viing dau khi
‘ang trién vong kha
fang trién vong trung binh

ang trién vong thép

ang trién vong hydrat
<hu vuc trién vong qao

| Khu vuce trién vong limép

. Khu vuc trién vong ttung binh




CO SO DU LIEU: DPANH BAT CA, SAN HO VA CO BIEN
DATA BASE: FISHING, CORAL AND SEAGRASS

Thailand [ study Extent

Apparent Fishing Effort (May 2021 - May 2022) Gulf of Tonkin Fishery Agreement
hours / 8 km* Common Fishery Zone
% Transitional Fishery Zone
: 500000 1000000

Thailand

Study Extent

% General Areas of Coral Reef

% General Areas of Seagrass

500000 1000000

MAT DO DANH BAT CA FISHING DENSITY (WB)

KHU VU'C SAN HO VA €O BIEN CORAL AND SEAGRASS(WB)



CO SO DU LIEU: KHU VU'C BAO TON BIEN

DATA BASE: MARINE RESERVATION AREAS

KHU BAO TON BIEN QUY HOACH THOI KY 2021-2030, TAM NHIN DEN NAM 2050

T gy - I
. TRUNG QUOC’ o € g Hon Mé i
\ Nigye “,,w o R - . @ Chi giai
'»v { S 2, < f i ;
j 5 gt ? 7” /" Dudng dac quyen kinh t&
NI LS T By | y
o \ Vinh Phiic V‘l 3 Bic Giang L o ~
e "\(‘ { W <7 Quang Ninh ?A G Ngh{ An !’ - Ranh gigi tinh ¢
> b LSS ol P - ¢ { Khu bio b £
3 ¢ Bic N ™ 5& e p . Hon Ngw u béo ton
i <».\ — A '%—\»\q& 3 ; ¢ Dy kien thanh Igp
|l N 3 g Wi Dong & ‘«\P»’ " q Dao Mét D
\ o “\/’«\x o Ry Da thanh lip
‘A;n La 31, Iunu Yé % P Y g, ¢ - \
KS Hai mu.np L S V‘nh “a Long ‘»L-/'\\ 5 W \
Hoa Binh \1\'\ ;\.J,:J P, }w~/<H . / N
A \,\w",rt { ?
. { Ha \am ‘\) Thii Binh 2 Cat Bawzong Chéau L ."f\‘\
6 O 3 N
A 2 AT o
> “h ’Q" \ } \"”? Ha Tinh R
~ L .y b
sy gt o T pas
9 N ,J) y 4 : £ LT_/\A{ \4\\ \\
H I ; : 4 i
S Thanh Héa p»{ig;f i ‘!I Pisdd ’ :
2 i M 20 Yén &
{ / Hon La - Bao Yen - )
A ) - N
. 9 y L \ Go, ddi ngam
3 { b .\l Quang Binh - Quang tri
‘\/\ [’ LAO S\ Quang Binh )\\
ps i \. \
\‘m { Hon Mé hu cidi N N
O Chu gidi b S :
Y N /
» " 2 « ¢ .~ /
{ Dudng dac quyen kinh té N R %
/v‘ T \ s 3 SO :Déo Cbn 06
. Ngh¢ An / {___i Ranh giéi tinh i B A
£ { . D ' 7N
’ i Khu bio tén Yo & 2 o \ N |
\ Hon Ngw L 3 N \¢ i
| o & Dao Mit Dy kien thanh 13p 0 % 50 100 ki (4 =™ Quang Tr \\ N\
e Ry %) Dathanh lap — — , | ] N \

MARINE RESERVATION PLANNING IN PERIOD 2021-2030, VISION TO 2050




CO SO DU LIEU: CANG BIEN, DI SAN THIEN NHIEN
DATA BASE: SEA PORTS, NATURAL HERITAGE

BAN DO KHU VU'C LOAI TRU
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CANG BIEN, DI SAN THIEN NHIEN-Sea ports, natural heritage areas



CO SO DU LIEU: KHU VU'C BAO VE NGUON THUY SAN
DATA BASE: MARITIME PRODUCT PROTECTION AREA

KHU BAO VE NGUON LOI THUY SAN G VUNG BIEN QUY HOACH
THOT KY 2021-2030, TAM NHIN DEN NAM 2050
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CO SO DU LIEU: KHU VU'C CAM KHAI THAC THUY SAN CO THO1 HAN
DATA BASE: PROHIBITED FISHING AREA WITH TERM

KHU VUC CAM KHAI THAC THUY SAN CO THOT HAN O VUNG BIEN
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PROHIBITED FISHING AREAS WITH TERM IN MARITIME AREA
PLANNED IN PERIOD 2021-2030, VISION TO 2050
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CO SO DU LIEU: KHU VU'C CU TRU NHAN TAO CHO LOAI THUY SAN
DATA BASE: ARTIFICIAL HABITAT FOR AQUATIC LIFE

KHU VUC CU TRU NHAN TAO CHO LOAI THUY SAN O VUNG BIEN ARTIFICAL HABIBAT FOR AQUATIC LIVES IN MARITIME AREA PLANNED IN PERIOD
B QUY HOACH THOI KY 2021-2030, TAM NHIN DPEN NAM 205'(!m 2021-2030, VISION TO 2050
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CO SO DU LIEU: HE THONG TRUYEN TAI BIEN VEN BIEN
DATA BASE: COASTAL POWER TRANSMISSION SYSTEM

500000

D Study Extent

B Potential Connection Points ;
Existing Substation (kV)

e 220

e 500 L
Planned Substation (kV) §

° 220

= 500
Existing Line (kV)
— 220
— 500
Planned Line (kV)
100 --——-220

Kilometres === 000




1. XAC DINH KHU VU'C TIEM NANG DGNK
LOCALIZE POTENTIALOFF-SHORE WIND AREAS

# Tiém nang gid: ly thuyét, ki thuat va kinh té
Wind potentiality: theory, technical and economic

# Xac dinh cac khu vwec DPGNK tiém nang va Xac dinh trang trai
DPGNK

Define Potential off-shore wind areas and Location of target
off-shore wind farm



TIEM NANG GIO: PO CHINH XAC CUA MO HINH

WIND POTENTIAL: ACCURACY OF MODELLING

PHAN TICH,
MO PHONG

Wind data
-Ban d6 gid toan cau
(GWA)/ Global wind map
(GWA)

-Di* liéu Vortex/Vortex
data

Analysis,
modelling

Ty lélom
20-200 km

Large
ratio

Ty Ié trung binh
1-20 km

Average
ratio

Ty Ié nho
0.1-1km

Small
ratio

Tai phan tich

M0 hinh so' khai

M3 hinh tong quét

Aver'a'gé"Eesai‘hiﬁibh’ibboér'ab'hl

M hinh chi tiét

MG hinh gi6 dd phén giai cao

' High resolution topography

High resolution wind model




VAN TOC GIO &' VBB
WIND VELOCITIES

18 average wind velocities

18 téc do gi6 trung binh
<VALUVE>
-
B co0-62
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Bl e oo
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[ es-70
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KHU VU'C DGNK TIEM NANG: CAC TIEU CHi PANH GIA
POTENTIAL OFF-SHORE WIND FARM AREAs: EVALUATION CRITERIA

Wind velocity at S EITC 1o} SRy Khu vuc loai Exclusive areas
ele,. 150m; - ' . . . (Protected areas,
Vtb>7.0m/s cao dQ 150 m trw (KVBT; GT, navigation routes,
Vy, >7,0m/s NTTS...) aquaculture areas, etc.

Off-shore wind areas

Depth of seabed D? sau day 2 2
<70m, distance from bién <70 m, Dam bao an

shore >6 sea miles ciach bd > 6 ninh
hai ly

Security assurance



KHU VU'C DGNK TIEM NANG: VAN TOC GIO
POTENTIAL OFF-SHORE WIND FARM AREA : WIND VELOCITY

Dién tich/Area
Khu virc/Area (km?)
Van téc gié trung binh 6.0-7.0 m/s
. . 8205
Average wind velocity 6.0-7.0 m/s
Van t6c gié trung binh 7.0 -8.0m/s 36472
Average wind velocity 7.0 -8.0m/s
Van toc gio trung binh >8.0m 9649

Average wind velocity >8.0m

BAN DO TIEM NANG GIO KHU VU’C VINH BAC BO

Vi > 8 m/s

Vo >7,0m/s |
V,, = 6,0-7,0 m#

Cha giai:
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TY LE: 1:1.000.000



KHU VU'C DGNK TIEM NANG: KHU VU'C LOAI TRU
POTENTIAL OFF-SHORE WIND FARM AREA: EXCLUSIVE AREAS

BAN DO KHU VU'C LOAI TRU
107°0'0°E

106°00°E 108°00°E

TRUNG QUOC

+

u vuc loai trir
ExclUsive areas

TRUNG Q

2l
I
o}

TV LE: 1:1.000.000



Il. XEP HANG TRANG TRAI PGNK: PHU'O'NG PHAP
SITES RANKING: METHODOLOGY

# Phan tich LCOE
LCoE analysis
# Panh gia rdi ro
Risk assessment
# Kién nghi chon trang trai DGNK

Recommend to select a off-shore wind farm



M6 hinh du bdo chi phi va LCoE can cr cac

XEP HANG TRANG TRAI DGNK: PHAN TiCH LCOE
SITES RANKING: LCOE ANALYSIS

thong s6 chi phi ki thuat cho tirng dia diém:

F 4

F 4

F 4

Téng cong suat |3p dit cla du an
Cong suat Tubin va duong kinh tubin
N3mCOD duv bao va tudi tho du an
DO sdu cla ddy bién

Chiéu dai tuyén truyén tai

Khoadng cich van chuyén cang

Model to forecast cost and LCoE based on

technical parameters of each location:

r

r

r

Total installed capacity

Turbine capacity and diameter

COD forecast year and lifetime of project
Seabead depth

Length of transmission line

Distance from transporting port



XEP HANG TRANG TRAI PGNK: DANH GIA RUI RO
RANKING: RISKS ASSESSMENT

PHU'O'NG PHAP LUAN - METHODOLOGY

# Quy dinh gid tri rdi ro cho cac dia diém dwoc ddnh gid duwa trén danh gid 5 rii ro
Regulating risk point for 13 potential locations based on assessing 5 risks
#  Xép hang xac suat va tac dong da dwoc dua ra theo cac danh gia

Ranking probability and impact which have been listed under assessment

Piém Xac suat (dai %) Tac dong khi phat trién dw an (M6 ta)
Point | Probability (range %) Impacts when project development (description)
Tac dong tir khéng dén nhe
1 0% - <20% ne g aen nne
Impact from Zero to negligible impacts
Tac dong nhe
2 20% - <40% L .g )
Insignificant impact
Tac dong trung binh
3 40% - <60% e TTune
Impact at average level
Tac ddong nhiéu
4 60% - <80% e
Very high impact
Tac dong rat nhiéu
5 80% - 100% o & :
Signigicant impact




Rl"i ro ? e . ” ~ ? e
ID/ Risk RUi ro /Risks Mu'c. do rai ro/
Risk level
ID
1 MGi trwong/Environment Cao/High
2 N&i ludi/Connection Cao/HIgh
3 Van tai/Transportation Thap/Low
4 DPanh bat ca/Fishing Trung binh/
Average
5 Khu vuc wu tién O&G Cao/High

XEP HANG TRANG TRAI PGNK: DANH GIA RUI RO
RANKING: RISKS ASSESSMENT

Priority region O&G

Téng di€m rui ro/Total risk point

Trong sd twong déi/
Relative average
weighted

0,5
0,5
0,1
0,2

0,5

1,8

(2]

3

Anhhuéng
Impact



XEP HANG TRANG TRAI PGNK: DANH GIA LCOE& RUI RO
RANKING: ASSESSMENT OF LCOE & RISKS

Cac dy an muc tiéu duoc thé
hién & bang rdi ro/diém lgi ich
nham gidp danh gid mic do
tong thé cla cac dia diém lién
quan dén nhau.

Selected sites are shown in
table of risk/benefit point to
help assessing in general their
location in relationship

Rdiro cao, Diém thap

Rairo T8

FX-1

LCoOE

FX-2

B8

FX-3

FX-7

Rdiro cao, Diém cao

FX-8 &) FX-5

FX-15

Rai ro thap, Diém thap Rdiro thap, Diém cao
Piém cao hon l

FX-10

FX-11

FX-13

FX-9

FX-12

NSINIaMOT

Bi€u d6 rai ro/ lgi ich cta cac trai gié
Chart showing risk/benefits of wind farms




IV. DU’ AN BDGNK
OFF-SHORE WIND FARM

# Tinh todn, phan tich LCOE tuyét déi;
Calculating, analyzing absolute LCoE

# Tinh todn, phan tich so bd cac chi tiéu kinh té, tai chinh;
Calculating, analyzing economic, financial indicators

~ Pé xuat chién luoc do gid

Proposing to perform strategic wind measurement



< » KET QUA NGHIEN CU’'U TRAI GIO LUA CHON

15 MW
Chigu cao turbin (m 160 |
Cong suit dinh mirc cta turbin “
S6 lwgng turbin
Cdng suat l5p dat (MW 810 |

Toc dé gioé theo chiéu cao tua bin trung binh

Téng san lwgng
GWh/nam




TRAN TRONG CAM ON!
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