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CNLERGINLT

XUONG SONG NANG LUONG

Chung t6i van hanh va phat trién ludi truyén tai
dién va duong ong khi @ Ban Mach.

BAO DAM CAN BANG

Chung toi chiu tréch nhiém hang ngay va dai han
vé toan b6 hé thong dién va khi & Ban Mach.

LAM VIEC VI XA HOI

Truc thudc BO Khi hau, Nang luong va Ha tang K§
thuat BDan Mach, chdng toi bgao vé loi ich xa hoi vi
chung tdi chuyén sang hé thdng nang luang xanh
100%.

Khoang 1800 nhan vién

< | UG TRUYEN TAI DIEN
LUGI TRUYEN DAN KHI

Vi tri ddo ndng luong, dién gio ngoai
khoi va cdc diém nbi chi dé minh hoa




TIEM NANG LON VE DIEN GIO O BIEN BAC VA BIEN BALTIC

2

Orkney 243
ISlands

Xanh ld: dang vén hanh

Da cam: dang xdy dung

Vang: chudn bj xdy dung
Xanh da troi: déng y dy quyén
Tim: qui hoach som

Xanh dém: ving qui hoach

29-05-2023


https://www.4coffshore.com/offshorewind/
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VAI TRO QUAN TRONG CUA ENERGINET TRONG cyeramer
VIEC GIAM THIEU RUI RO VA GIA THANH DIEN
GIO NGOAI KHO! (PGNK)

Energinet la mot phan cla sy phat trién DGNK tir thda thuan chinh tri dén van hanh.

6-8 ndm tir thda thudn chinh tri dén vén hanh (mé hinh déu théu)

Tham vong A . Thiét ké dau PR . A Ls
Sl Luat phap thy bau thau Thi cong Van hanh

Qui hoach hé théng

[ 1 Nhiém vu cla Energinet

Panh gia dia diém va dinh tuyén

Qui hoach va phan tich ludi

Thiét ké hé thdng

Nbi/duv an ludi duoc xay dung va thuc hién

Phé chuin ndi ludi

Lién tuc tich hop nang luvong tai tao VRE tur thi trwong dién/ linh hoat




NHI'NG VAN DE QUAN TRONG VE VAN HANH HE ~ ENERGINET
THONG

Khuyén nghi vé thdi gian va cac van dé quan trong (khdng day da)

Tham vong S Thiét ké dau . A s
Al Luat phap thiy Thi cong Van hanh




NHI'NG VAN DE QUAN TRONG VE VAN HANH HE ~ ENERGINET
THONG

Khuyén nghi vé thdi gian va cac van dé quan trong (khdng day da)

Tham vong S Thiét ké dau . A s
Al Luat phap thiy Thi cong Van hanh




£ A P X , . ; P ~ ENELERGINELT
THIET LAP DAU THAU KHAC NHAU ANH HUONG DEN CONG
SUAT DIEN GIO NGOAI KHOI VA QUI HOACH LUGI DIEN

Point of attention: difference between one-stage tender

@ ® Danish Ener,

-~ gpproach and two-stage tender approach

B Government led
() Developer led
8 Competition y

Leasing and i 4
Revenue

*Activity started by
government and completed
by developer.



DAU THAU MOT GIAI DOAN MO CUA HAI GIAI DOAN

— NHA DAU TU CHAC CHAN VE CHI PHI KET _ NHA DAU TU CHAC CHAN VE VI
NOI VA NGAY KET NOI TR( '

A
Signaturforklaring
Omedder til screening 2018/20
l- Potes m« r 1‘- mu 1

 Kriegers Flak 2|




TfCH HOP CAC N |—|A \V/FA\\' POWER GRID OVERLOAD IN 2040
DIEN GIO NGOAI KHO
VAO QUI HOACH LUO
DIEN

Ban do la két qua qui hoach ludi dién sdu thang mot i
lan cda Energinet. N

@
\

Ban dd chi ra lwvong dién phai dua vao két ndi néu
khong cé bién phap nao khac dugc thuc hién.

Cac nhu cau s& duoc gidi quyét bang td hop cla:
DPau tu vao ludi dién
Cac gidi phdp van hanh
Cac gidi phap thi trudng

A

-

Pdi thoai gilta cac bén lién quan (vé vj tri)

@
|
//

Tinh khéng chac chan ctia md rdng DGNK ky vong
trong dai han (§au nam 2035) va quan ly cac dau tu
nhay cam va dau tu don dau



https://en.energinet.dk/about-our-reports/reports/long-term-development-plan-power-2021/
https://energinet-my.sharepoint.com/personal/pmr_energinet_dk/Documents/Forms

NH'NG VAN DE QUAN TRONG VE VAN HANH HE ~ ENERGINET
THONG

Khuyén nghi vé thdi gian va cac van dé quan trong (khdng day da)

Tham vong S Thiét ké dau . A s
Al Luat phap thiy Thi cong Van hanh
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) A ENLERGINET
DANH GIA MOI TRUONG TON NHIEU THOI GIAN VA CHI PHI!

Thor offshore wind farm
Activity overview: Seabed site investigations 2019 - 2021

2021-04-15
2019 2020 2021 Delivery %
Line Main activity DS CR |1|2|3|a|5|6|7|8|9(1012|12|2|2|3|a|5|6|7|8]|9|10]12]22[2]2|3)a]s 0 [ 255075 [100
10  Geophysical survey < >
11 Offshore wind farm site X
12 Offshore wind farm site - 2nd bathy survey
13 Cable routes X
14 Cable routes - 2nd bathy survey
20 Marine archaeology <

21 #1 Geology and sea level X
22 #2 Pre-survey site assessment
23 #3 Post-survey site assessment X _

30 UXO activities

21 #1 Threat and risk assessment X _
33 #2 UXO survey for prelim. geotechn. inv. X _-

>

N
A4

™
T O

40  Geotechnical investigations >
41 Preliminary investigations, boreholes and CPTs X .
42 3D geological model X
43 Landfall investigations
Procurement DS  Desk Study Delivery

_ CR Client Representative - offshore deadline

12



CAC KHAI NIEM KET NO
KHAC NHAU

AT~
Radially connected ﬂ Alternating Current (AC)
wind farm, AC AN Investment
Costs
T~
Radially connected m -
wind farm, DC AN Total DC
Costs
DC Line
g Costs

Hybrid connected o
’ Transmission and Interconnection
wind farm, DC —

\— DC Terminal Costs

Spokes that connect multiple countries —

Hub-and-Spoke

Transmission Distance

Hub-and-Spoke J Hydrogen pipeline
with conversion

a——



https://energinet.dk/media/g45ft5ay/technical-issues-related-to-new-transmission-lines-in-denmark.pdf
https://ens.dk/sites/ens.dk/files/Globalcooperation/hvdc_for_pdp8_support_eng0107.pdf

ENERGINET

PIEM KET NOI: TREN BO HAY NGOA| KHOI

Trong lich s, diém két ndi (DKN) & trén bd dé gidm thiéu rdi ro va tang tinh canh tranh gilra
cac nha phat trién nham gidm gid thanh cho DGNK.

Uu diém

DKN trén bo (hudng tam

gui md I6n)

PKN ngoai khoi (hudng
tam qui md nho)

DKN trung tam nang
lwong (HVDC)

Chubi gid Canh tranh dé |ay phan Giam thiéu tinh phurc Két ndi cac cong vién
tri [&n trong du an BGNK hop cho cadc nha phat DGNK Idn hon véi
trién DGNK nhiéu nudc hon
Dau tw Turbine diéu phéivakét  Téi vu ludi va két nbi M6t phan cla qui
ndi ngoai khoi ngoai khoi, dac biét khi  hoach ludi khu vuc va
lwdi yéu hop tac hé théng
Qui hoach  T&i wu vi tri cla turbine piéu phéidanh giatdc  Thda thuan giita cac
va cosdvat chattrénbd  ddng moi trudng voi TSO’s quéc gia
thu hoi dat
Van hanh Trach nhiém ré rang cla Trach nhiém cla TSO Van hanh HVDC quan
cac nha phat trién néu vé yéu cau m3 két nbi trong cho tinh bén
mat dién va céac yéu cau trén bo vifng va va SoS
két ndi trén by
Tai chinh Phan I6n duoc taitrobdi  Két nbi ngoai khoi Cho thué tic nghén

nha phat trién

duwoc tai tro bai thué
XUat

DKN trén bo

Bién ap HVDC, m6 hinh ndng luong trung tam

BKN cho mé hinh TSO DKN HESSEL®

M6 hinh nha phat I

trién:
DKN ngoai khai

TSO (HVDC)

M hinh TSO: I
M6 hinh |
trung tam

nang luong

Nha phat trién hay chd s& hitu cdp truyén dan 1a bén th ba khéng duac cho phép & Ban Mach



ENERGINET

TINH KINH TE = NAM Vi DU

Ngan sach cho két ndi trén bd hay ngoai khai rat phu thudc vao vi tri cu thé va nhu cau
nang cap ludi truyén dan noi bo

Anholt, 2013 Horns Rev 3, 2019 Kriegers Flak (2021) Thor (2024) Trung tam nanglugng  Trung tam nang luong
Bornholm Bién Bic
cong suat 400 MW 407 MW 605 MW 1000 MW 2 GW 3-10 GW
Diém két nébi Ngoai khoi Ngoai khoi Ngoai khoi Trén bo Trung tam ngoai khoi Trung tam ngoai khoi
Ngan sach cho két n6i* 170 tr. Euro 230 tr. Euro 386 tr. Euro** 92 tr. Euro*** 2.4ty Euro**** 3.8-14.0 ty Euro™****
(hop mang)
Thaoi gian ké hoach tir khi 2010-2013 2013-2016 2014-2020/2021 2018-2023 2022-2030 2022-2035
phé chuin (2008) (2012) (2012) (2018) (2021) (2021)
(Théa thuan chinh tri)
Cap ngoai khai/trén bo 30/56 km 35/58 km 85/105 km - Ca. 1000 km Ca. 1700 — 7200 km
Tram bién ap ngoai khai Cé Cé Cé - Cé Cé
Tram cap trén bo Co Coé Coé Cé Coé Coé
M3 réng trén bo C6 (220 kv) C6 (220 kv/400 kv) C6 (220/400kv) Coé Co Co
M& rong ludi dién ndi bo Khong Co6 (29 km 400 kv) Cé (400 kv+ btb Cé Coé (HVDC) Coé
HVDC) Cé6 (HVDC)

*S{r dung ngan sach cong khai c6 san tir Energinet cho du an
**Energinet |a modt phan cla dau tu va bao gdm 150 tr. Euro trg cip tir EU
*#% chi ngan sach cho két ndi trén bo. Cap va két ndi ngoai khai |a trach nhiém clia nha phat trién

***%dra vao bdo cdo cla tu vin — trudng hop kinh doanh va mé hinh s& hitu van dang xay dung, a209704-001 cost benefit analyse endelig version.pdf (ens.dk)



https://ens.dk/sites/ens.dk/files/Vindenergi/a209704-001_cost_benefit_analyse_endelig_version.pdf

ENERGINET

Anholt (

KET NOI HON HOP
~HESSEL@ (EXP. 2027)

e K&t nditrén bo tai tram bién ap
e KétndilGW vao ludi

* Nha dau tu cd thé dé xuit kich ¢& tdi wu cho A e Gibrg Hoved
cac cong vien DGNK trén 1 GW va két hop
vdi ac qui, ndng lwong mat trdi hay tiéu
thu/dién phan trudce khi ndi ludi

(Tt 2023 cling cd thé xin cap dudng day truc

tiép dén noi tiéu thu (may dién phan) duoc noi
vai ludi va cling cé thé théa thuan tiép can han
ché va&i ludi dé giam chi phi va thdi gian két ndi)



https://ens.dk/en/our-responsibilities/wind-power/ongoing-offshore-wind-tenders/hesselo-offshore-wind-farm

NH'NG VAN DE QUAN TRONG VE VAN HANH HE ~ ENERGINET
THONG

Khuyén nghi vé thdi gian va cac van dé quan trong (khdng day da)

Tham vong S Thiét ké dau . A s
Al Luat phap thiy Thi cong Van hanh
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CAC YEU CAU KET NOI

Vidutv du an DGNK Thor, 1 GW

ENERGINET

WHAT TO BUILD

Estimate of maximum technical content of concession winner’s
nearshore substation:

* Housed GIS

= Voltage level of 220 kv Border of
ownership
I

* Double busbar with breaker divided busbar and one-
breaker bays

* Busbar coupler in each of the two sections of the busbar — Statcom
two bays wide each -5

| e =% ——— DisP

Tl = /(‘; 400 kv
: . 4.
—+

+ Two bays for concession winner’s cables coming from Land cable to —%
landfall shore 1

'

= Two bays for concession winner’s cables going to the POC

* Two bays for STATCOM's / harmonic filters

+ Three shunt reactors

= Two STATSCOM'’s / harmonic filters "

+ Auxiliary supply (10/04 kV and battery backup). No diesel lém:ht:rne‘l- © oG
generator included

i

]

1

1

|

I

g 1
= Three bays for shunt reactors 4
1

1

|

]

1

1

1

* Protection, SCADA and communication housed in building Statcom
together with auxiliary supply

* Fence and approx. 10 meter plant belt around the
substation

Cac khuyén nghj ctia Energinet cho EVN vé m3 ludi cho DGNK
grid codes d3.4 oct 2020 0.pdf (ens.dk)

ENERGINET

REQUIREMENTS

The wind farm and the export facility must be compliant
with all grid code requirements in POC.

Must be constructed and at all times operated in such a way,
that no incident can cause loss of more than what equals
dimensioning fault in the DK1-area — currently 682 MW.

Energinet will facilitate the EIA for all onshore activities. The

concession winner will be responsible for handling any
adjustments needed on their part.

Purchase of land needed for construction of concession
winner facilities will be the responsibility of the concession
winner.

Other permits than the EIA permit and the addendum to the
municipal spatial plan needed for construction of concession
winner facilities will be the responsibility of the concession
winner.



https://ens.dk/sites/ens.dk/files/Globalcooperation/grid_codes_d3.4_oct_2020_0.pdf

TU MAY PHAT DEN CAC HE THONG DO MAY BIEN TAN LAM CHU

_ QUAN TRONG LA DUA CAC YEU CAU HO TRO DONG DIEN ON BINH VAO GIAI DOAN DAU THAU

LUOT MANH x
Hé thong may phat

Nha mdy Nha may thong thudng Hé thong luu
&t nang lvgng

Hé théng Hé théng
dién hat quang dién Dién dén khi quang dién
nhan Va gio va gié

Hé théng dién do mdy phat lam chd Hé théng dién do may bién tan lam chu



VAN DE ON DINH GAP PHAI TRONG CAC GIAI DOAN DU AN

KHAC NHAU

Tong quan vé dong thdi gian phat ctia (m6 hinh va bdo cdo)

B&o cdo phdi hap cach nhiét
Bdo cdo phé chuan md hinh
Bao cdo thong tin dong dién doan

ENERGINET

EON : thdng bao van hanh kich hoat
ION : Thong bao van hanh tam thoi
FON : théng bao van hanh cudi clng

Poi hdi diéu tra chi tiét trong nghién cru va thr nghiém.

Bao cao nghién clru dong hoc
Bao cao nghién clu tinh hai hoa

dau

mach
DU 4n b ‘ EON ‘ ION FON
wan baty ] | ]
| ‘ | ‘ | ‘ |
Cac m6 hinh so cap Cac md hinh dv &n cu thé Cac mé hinh dv &n cu thé
(RMS, EMT, hai hoa) (RMS, EMT, hai hoa) (RMS, EMT, hai hoa)
- Cac md hinh bién tan cudi cung - Cac m6 hinh kiém soat cudi cung
- B0 kiém soat co thé diéu chinh

Cac m6 hinh nghién ctru

(Bong hoc, hai hoa)

* DOng thoi gian chi dé cap téi “cac nghién ciru va mo hinh”. Khdng cé cac tai liéu duoc yéu cau nao khac duaoc chi ra trén so dd (vi du: So d6 dudng don, ké

hoach thir ludi, v.v)



NH'NG VAN DE QUAN TRONG VE VAN HANH HE ~ ENERGINET
THONG

Khuyén nghi vé thdi gian va cac van dé quan trong (khdng day da)

Tham vong S Thiét ké dau . A s
Al Luat phap thiy Thi cong Van hanh

T~
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BOI THUONG VI HAN CHE

SAN LUONG e s
QUA TRINH KET NOI

(Bang gian luoc) Thda thuan két nbivditiép  Thda thuan két ndi vdi tiép P
cantoan bd Iudi* can |udi gidi han** L UO |
Két nbi bi lam cham Boi thudng, gia giao ngay Bbi thudng, gid giao ngay
cho san xuat ky vong cho san xuat ky vong
Cét dién theo ké hoach Boi thudng, gia giao ngay Khong bdi thuong

cho san xuat ky vong

>

Cat dién khong theo ké Boi thudng, gia ha qui Khong bdi thudng
hoach dinh cho san xuat ky
vong*** :
S = m 3
: : —
& & g 4 B
5 5 H S §F 3
P = S =) 1
Q- o x -g E, >
I~ S Qs = ~] (2]
Q
x < > c
3 & 2 s &
) , ° a 3 3 2
Dudi 1% dién gid san xuat hang nam bi cat do ludi bi nghén E = g e
*vdi DGNK cdc nha thau ludn tiép can toan b Iudi. Khéng thé chon tiép can Iudi =
co gidi han.
**nha dau tu cd thé chon tiép cdn ludi gidi han dé két néi nhanh hon nhung cd rdi :
ro cung vuot cau. SR PPY.
THANG : THANG

***aid ha qui dinh thudng thép hon gid giao ngay. Tir 2022 cung vuot cau sé dua

trén gid thdu thdp nhdt trong thi trudng cén bang néng luong. - ....... - ..... e - ..... I - :



CAPACITY RESERVES FROM

RENEWABLES
AND FLEXIBLE DEMAND

Assumptions: Forecasting precision and tools have high enough quality
to meet firmness requirements.

Result: Increased liquidity and better utilization of existing resources.

Method: Precision of forecasting must be proven based on at least 3
months of historical data.

Renewables & Flexible demand will be allowed to bid in capacity equal
to the 10 % quantile of a probabilistic forecast, to ensure that the
capacity is available.

The rest can be bid into the energy markets, day-ahead and intra-day
from the 10 % quantile and up.

At times with the largest uncertainties the spread is larger, and hence
the capacity that can be bid is reduced (to maintain firmness)

ENCERGINET

Probabilistic forecast of wind turbine portfolio

Capacity [%]

- mFRR auction period
GCT for mFRR capacity
D-1. Capacity
is sobd per hour
.

.
* The latest pointin time
to create forecast to
base bids upon

Allowed capacity a
reserve base
guantile of fore

48 hour forecast horizon [Hour]

spread of production from @ wind turbine portfolio, where every




CNERGINET

(%5 Tram cao thé bién

dong xoay chiéu
thanh mot chiéu va
nguoc lai

2 GW

Business case for Energy Island Bornholms electrical
. : GERMANY
infrastructure (energinet.dk)

Offshore energy hubs - high level system description and
Energy Island BornhelmlsEnergistyrelsen (ens.dk) requirements (energinet.dk)



https://ens.dk/en/our-responsibilities/wind-power/ongoing-offshore-wind-tenders/energy-island-bornholm-owf
https://en.energinet.dk/About-our-reports/Reports/Business-case-for-Energy-Island-Bornholms-electrical-infrastructure/
https://en.energinet.dk/about-our-reports/reports/offshore-energy-hubs/

TU THI DIEM DEN TRIEN KHA ENERGINET
PGNK QUI MO LON

HOC Gl TU CAC DU AN DAU TIEN?

e Thiétlap nén tang qui dinh

e Tich hop vao qui hoach ndng lvong dai han (Iuéi can thoi gian dai hon du
an)

e Xay dung chudicung trng

«  DPdithoai vdi nha dau tu (nudc ngoai) va cac bén lién quan

e Thuthap kinh nghiém két néi BGNK

e Vaitro quan trong cla TSO nham gidm thiéu chi phi, rdi ro va tinh khéng
chac chin cho nha dau tu

THOI BIEM CAC BUGC TU QUYET BINH CHINH TR DEN VAN HANH

1. Gidi quyét trach nhiém vé qui hoach, dau tu va cap von cho két nbi ludi
2. Qui hoach ludi: vi tri

3. Két ndiludi: lva chon cong nghé, khai niém va chién lvgc mua sam

4. Cdacyéu cau vé két nbi ludi: tiéu chuan ky thuat va van hanh

THACH THU'C CHUNG CUA CAC DU AN CO SO HA TANG LON

e Poéngy va phé chuan & cap nha nwdc va dia phwong

«  Khoéng chac chdn vé ké hoach thoi gian va rii ro vi bj tri hodn va thay doi
dv an

* Sy phat trién cla cdng nghé va thay doi vé cong suat trong khi xay dung
dv an

. Nang luc - nhu cau I&n vé cac nang lyc va thach thirc cho ca TSO va cac
co quan phé duyét/qui dinh




CAM ON SU CHU Y CUA CAC VI

VISION

GREEN ENERGY FOR A
BETTER WORLD

Pé cé thém théng tin xin lién
hé: hay vao trang

TUYEN BO MIEN TRU TRACH NHIEM

Théng tin cung cap bdi cac Hoat dong Lién két Energinet duwa trén né luc cao nhat va
“nguyén trang”.

Cac Hoat dong Lién kéy Energinet khong chju trach nhiém hay trach nhiém phap ly
cho bat ky 16i hodc thiéu sét nao trong van ban/ban trinh bay nay.

Théng tin duoc cung cap khéng nén dugc xem nhu 16i khuyén dau tu va Cac Hoat
dong Lién két Energinet khdng chiu trach nhiém vé viéc st dung céc thong tin duoc
cung cap trong van ban/bai trinh bay nay.

Céc quan diém, suy nghtva y kién trinh bay & day hoan toan |a cla tac gia, va khong
nhat thiét thudc vé chd lao d6ng, td chitrc, Gy ban hay nhém hay ca nhan nao khac
cla tac gia.

Viéc st dung lai tai liéu nay chi duoc phép khi cé tham chiéu ré rang dén nguon.

A BALANCING ACT

SECURITY
OF SUPPLY

T

GREEN ENERGY

AFFORDABILITY


mailto:pmr@energinet.dk
http://www.energinet.dk/EN

