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Khung khao sat 3 giai doan

Giai doan 3

Khao sat chi
Nghien ctru tai ban tiet

Giai doan 1 Giai doan 2

Fhlar) tlﬁ.hAan r’u_)a st dung IP((:?O s’at d’_!a ll/?tr!y ijlen rc_)ng & Khao sat do phan giai cao
ai liéu hién cob ao sat dia ky thuat ban dau kha thi huy ddng vén
Chi phi: $80K-$100K Chi phi: $2M-$5M Chi phi: $10M-$25M
Theéi gian: 2-4 thang Thei gian: 3-4 thang Théi gian: 4-5 thang
Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8
prosect | DEVELOPMENT & PERMITTING PRE-FEED FEED FID CONSTRUCTION cop
PHASES EIA * Site Characterization * Regulatory Approvals Concept Selection Detailed Engineering Investment Installation * Commissioning Operations

S (SUT, 2019)
PHASE 1 PHASE 2 PHASE 3

Desktop Study N Reconnaissance a0 Detailed Investigation
2-4 months 3-4 months 4-5 months

INVESTIGATION
PHASES

$80K-$100K $2M-$5M $10M-$25M

Total Site Investigation: 9-13 months | $12M-$30M
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Khung khao sat 3 giai doan

PETROVIETNAM
VPl

Geophysical & geotechnica

Desktop study (1)

Published geological
information
Information from similar site
in the same geological units

Conceptual Ground Model
and Geological Risk Register
(GM & GRR) [1]

Geophysical survey (2)

GM & GRR [1]

Conceptual GM & GRR [2]

Geotechnical survey (2)

GM & GRR [2] Conceptual GM & GRR [3]
Initial development areas (if Geotechnical values for
available) concept design in @ach unit
Is an additional geophysical
survey necessary?
Geotechnical survey (3) Geophysical survey (3)
GM & GRR [3] Detailed GM & GRR [4] GM & GRR [3]

Wind farm layout and
export corridor

Geotechnical values for
detailed design in each
unit

Wind farm layout and
export corridor

Conceptual GM & GRR [4]

Geotechnical survey (4)

GM & GRR [4]
Wind farm layout and
export corridor

Detailed GM & GRR [5]

Geotechnical values for

detailed design in each
unit

(SUT, 2019)
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Pha 2: Khao sat dia vat ly so b0

Thiéet bi va Phwong phap khao sat Hai Duong 66
S 6000 BHP/FiFi-1/DP2
Hé thong do sau da tia (MBES) :

Ban d6 day bién do phan giai cao (1-2m grid)
Do sonar quét swon (SSS)
DPé&c diém day bién, da tang, dat da vun

Po dia chan nén dwéi day bién (SBP)

Wil

Dia chat néng (<50m)

TailBuoy

May do tir e é ¢

Phat hién vat chua nd, vat thé st tir CoCD
y GeoSpark/DuraSpark 400 Tips Sparker Sub-bottom Profiler
4 ~ ~ 4 Mat bién ¢
C a c th O n g s o c h I n h \ : Approximate 1.5m below Sea surfac | I
BE— |
Khoang cach do: 250-500m Femcsoure i Y
USBL Single Beam Echo

Sounder (SBES)
Multi Beam Echo

Sounder (MBES)

Theoi gian: 4-8 tuan

C h i h i . $2-5 M N Side Scan Sonar
i =

M
Mat day bién Length 10m "Approximate 10m above Seafloor
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Hé thong do sau da tia (MBES)

Lép ban dé‘) déy bién do phén giéi Ccao0 Do phan giai: Thong thwong lwdi 1-2 m, & d6 sau 50m

; Ban d6 day bién la ban dd nén cho tat ca
Ung dung cac ké hoach khao sat dia vat ly, dia ky
thuat & giai doan sau

* Quy hoach vi tri méng

« T6i wu hwéng tuyén cap
- Danh gia thay d&i hinh thai day bién

« M6 hinh van chuyén tram tich

As the ship passes over a survey area, fan-shaped
sonar beams four times as wide at the depth of

the water scan the seabed. It takes many passes

Typlcal M B ES Cove rage to produce a continuous set of images. ReAnE heics ollivie

seabed and return to
(kmz) the ship where the
echoes are recorded

Total Site

Area Surveyed

750 800 850 900 950 1000 1050
Area (km?)

" (British survey)
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Hé thong do dia chan dwéi day bi

Dia tang tang néng

Cac loai thiéet bj do va doé sau
khao sat

CHIRP (3.5 kHz): 20-50m, dé phan giai cao
Sparker/Boomer: 50-100m, d6 phan giai trung binh

UHRS: 100m+, d6 phan giai thap

Chirc nang quan trong

D@ liéu SBP dwoc st dung dé 1ap ké hoach dat

cac hé khoan va CPT tén kém trong Giai doan 3

PETHQ%TNAM Geophysical & geotechnical surveys: insights from the draft report
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Do tir dé phat hién vat no

Quy trinh 2 giai doan

Giai doan 2: Khao sat so’ bo
Khoang cach do: 250-500m
Xac dinh cac khu vwc c6 nguy co cao

Quan trong

\ung bién ven b& d&c biét gan cac can_c hai quan

lich stv, c6 thé cé nguy co UXO dang ke

Phwong phap phat hién: Do cac bat thwong tinh
ttr cac vat thé sat tw

Pha 3: Lam sach

Khodng cach do: <25m Hau xu ly
Do tir gradient d6 phan giai cao

Phan loai bat thwdng (nguy co cao/trung
Khao sat va lam sach bang ROV

binh/thap
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M6 hinh nén tich hop

Tich hop tai liéu dia chat, dia vat ly

Khao sat dia vat ly ‘
Cho biét bao gom cac I¢p dia tang
+
Khao sat dia ky thuat ‘
Cho biét tinh chat co ly dat da trong dia tang

M hinh néen tich hop

Phuc vu thié ké va xay dwng

Khao sat Dia vat ly o dll Khdo sit dia ki thuat [E e
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Giai doan 3: Khao sat dia ky thuat toan dién

Cac Phwong phap khao sat chinh
Thi nghiém do xuyén (CPT)

Biéu dd cworng do dat lién tuc

Dia chan miii khoan (SCPT)

B6 sung thém van téc song ngang

Lo khoan dia ky thuat
Mau vat ly thi nghiém trong phong

Tiéu chuan quoc té

1 investigation
per foundation location

W Depth: 50-70m
PETHD‘}IFI,EITNAM Geophysical & geotechnical surveys: insights from the draft report Cost: $ 1 0_25M
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Khao sat dia ky thuat va do mau trong phong

Chwong trinh khao sat dia ky thuat Thi nghiém co hoc dat

D6 sau théng thwée: 50-70m mbi vi tri Phan loai: Cohat, giot han Atterberg

Frequency:’1 tré~n o-10 turbines , Do bén: Ba truc hodc cat truc tiép
Purpose: Lay mau dai dién cac Iop dia chat

Dong lwe: 3 truc, chu ky cho mai

Thi nghiém nang cao: Co két, Tham

Critical for modeling 30 years of cyclic loading from wind

Tai sao phai lay mau ?

CPT cho biéu do, nhwng ho khoan cung cap

mau vat ly thye té dé thir nghi@m phong nang
cao

I‘ETHI]‘\'IFI.TNIM Geophysical & geotechnical surveys: insights from the draft report | 13




Cac dir liéu chinh can ndp

Di¥ liéu thé

Bao cao khao sat céng trinh
XYZ, SEG-Y, ESRI Shapefiles, GeoTIFF

« Phwong phap khao sat
= A am - * Diéu kién méi trwdng
Dir lieu da xw ly S
Lu6i do sau, mat cat dia chan, ban do &n » Danh gia day bien

eI « Phan tich kha ning chiu tai méng

« Xac dinh nguy hiém dia chat

Minh giai
M6 hinh dia chat, khuyén nghi
vé mong

« Khuyén nghij ky thuat

PETHI!\%TNIM Geophysical & geotechnical surveys: insights from the draft report | 14



Bai hoc ttr Pan mach: M6 hinh giam thiéu rai ro

Quy trinh cua co’ quan nang lwong PDan Mach (DEA)

Step 1: Danh gia méi trwdng chién lwoc Keét CIUé

Step 2: Nha nwéc thuc hién khao sat so bd €10/MWh

Gia thap

Step 3: Géi di¥ lieu MIEN PHi cho tat ca nha !
Cac nha thau canh tranh dwa trén

diéu kién da biét vai rai ro thap

Step 4: Goi di¥ liéu mién phi cho tat cac cac

nha thau

PETHI!\%TNIM Geophysical & geotechnical surveys: insights from the draft report
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M6 hinh phan bo rai ro

Mo hinh PDan Mach

Nha nwéc giam rai ro

Mé hinh Viét nam hién tai

Nha dau tw chiu rui ro

* Nha nudce tai tro khao sat so bo
* M hinh nén 3D cung cap MIEN PHi

Nha dau tw tai tro TAT CA khao sat

($20-40M) ) .
* D{¥ liéu chia sé v&i tat ca nha thau

KHONG hoan chi phi néu thua thau

D . . * Nha nwée hap thu rui ro giai doan
D@ lieu nGp cho chinh phu .
. - dau
Rui ro do nha dau tw

Gia thau PPA cao Gia thau PPA thap

PETHI]:\%TNIM Geophysical & geotechnical surveys: insights from the draft report | 16



Van de théi gian hoan thién ho so’

Mau thuan

Decree 58:

24 months
Méc phé duyét FS
VS

Yéu cau khao sat:
12-month Hai Dwong hoc
12-month Khao sat méi tredng

= 18-24 thang

PETHD‘VVFI”EI.TNAM Geophysical & geotechnical surveys: insights from the draft report

Van de

Khao sat song song + dia ky thuat =

KHONG THE trong 24 thang

Hé qua

Nha d3u tv bd ra khodn dau tw 1&n chiu rui
ro ngay ca trwéc khi chon dwoc nha dau
tw

| 17



Cac tiéu chuan quoc té ap dung

Khao sat dia vat ly, dia ky

thuat
DNVGL-RP-C212 Tieu chuan Viet Nam
Offshore soil investigation 20 new TCVN standards
(announced September 2025)
ISO 19901-8

Marine soil investigations

Thach thirc quan trong

DNVGL-ST-0126 Hai hoa git!a TCVN va tiéu chuan
Support structures for wind turbines IEC/ISO/DNV 13 cAn thit

NORSOK G-001 2 e v : P D
Marine soil investigations De tranh "khoang trong kha thi tai

chinh"

PETR%TMII Geophysical & geotechnical surveys: insights from the draft report | 18




Chi phi va th&i gian khao sat

Cho dw an dién gio ngoai khoi 1 GW

Site Investigation Costs Breakdown

7
2 16
215
2 10
: 2
o 2
0
A A2 ) )
% % % %
O%% o, B, o B,
‘5}{;’ . 1G ++ .-'O
% | 5 G'O,G% | ) %@0
L ) i) %
Survey Type

https://guidetofloatingoffshorewind.com/wind-farm-costs/

PETHI!\%TNIM Geophysical & geotechnical surveys: insights from the draft report

Tong

$15-40M
12-24 thang

Khoan dau tw khao

sat I&n
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Khuyén nghi

1. Théng Qua Tiéu Chuan Ky Thuat Théng Nhat
St dung khung 3 giai doan lam co s& cho quy dinh TCVN chinh thirc. Pam bao
hai hoa vai tiéu chuan IEC/DNV.

2. Thwe Hién Cach Tiep Can SEA Trwéc
Nha nwéc thwe hién Danh gia Moéi treérng Chién lwoc trwde khi phan bé dia diém

3. Giai Quyét Van Pe Ep Thei Gian
Gia han thi han FS dén 36 thang HOAC cho phép bat dau khao sat trwdc khi
lwa chon nha dau tw

4. Xem Xét Giam Rui Ro Do Nha Nwéc Dan Dau (Dai han)

Thi diém khao sat so bd do nha nwéc tai tro tai cac khu vee dwoc chi dinh dé dat dwoc gia
PPA canh tranh

I‘ETHI!PIITNAII Geophysical & geotechnical surveys: insights from the draft report




TOM TAT

Pé Khao Sat Cong Trinh Cé Chat Lwong Pé Dw An Kha Thi Tai Chinh

* Ap dung cach tiép can theo giai doan, thuc ) .
o ] o * Hai hoa tiéu chuan Viét Nam va quéc té
tién to6t nhat quoc té , , ..
. « Cung cap sy chac chan vé quy dinh va ro rang
* Yéu cau tich hop toan dién dia vat ly/dia ky .
vé thoi gian
thuat R
] . ) « Chinh sach giam rudi ro dé co gia canh tranh

» Bat budc khao sat day du tai tat ca vi tri méng . . .

) * Hoc hoi tir mo6 hinh da dwoc chirxng minh cua quéc
« Dam bao chat lwgng di liéu théng qua QA/QC

n

te

Success requires both technical rigor and strategic policy decisions
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