ISSN 1738-3935 (Print)

New & Renewable Energy 2024. 6 Vol. 20, No. 2 ISSN 2713-9999 (Online)
https://doi.org/10.7849/ksnre.2024.0015

[2024—6-S-WD-005]
M) Check for updates

Hong Goo Kang” - Byung Ha Kim? - Hun Jo Kim® - Chang Jo Yang‘” - Hae Chang Jeongs)*

Received 8 May 2024 Revised 17 June 2024 Accepted 18 June 2024 Published online 24 June 2024

ABSTRACT The objective of this study was to contribute to domestic offshore wind farms by reasonably predicting the expected
completion time and installed power generation capacity of offshore wind projects in South Korea. Offshore wind power is drastically
regarded as a core tool for clean energy transition and industrial decarbonization in the fight against the climate crisis globally.
Especially in South Korea offshore wind power is the main tool in partaking in RE100 and K-RE100, and the Korean government aims
to install 14.9 GW of offshore wind farms by 2030. However, this seems to have been significantly delayed due to the complex process
of obtaining permits for offshore wind power in Korea. Thus, a reasonable prediction of power generation and a timeline for the final
construction are imperative. To establish the delay time for permit licenses, classified location factors were included into site analysis.
These factors comprised reviews of transmission and military operability, environmental impact assessment, maritime traffic safety
examination, wind resource assessment and an analysis of current offshore wind projects. According to the analysis, the majority of
offshore wind projects currently being developed in Korea are predicted to be delayed by 3-5 years as they are among the criteria
included in key discussion points for obtaining permits. The cumulative installed power capacity and annual power generation after
construction are expected to be 37 GW and 97 TWh respectively.

Key words Offshore wind(31A+E2), K-RE100(3+2% RE100), GIS(Z7HY HA| A 8])
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Table 1. Barriers reported by RE100 companiesm
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Contents Sfe pKl(J)tr)gg Japan | Singapore | Taiwan | China | India | USA | Russia ASraaubci!ia Vietnam

High cost or limited supply 27 24 31 37 4 5 5 6 5 2

Lack of procurement options 32 14 12 9 18 10 7 7 8 6
Frictions or inefficiencies (small load) 12 7 10 9 2 1 7 3 2 0
Regulatory barriers 8 8 0 2 7 9 2 4 1 2

Frictions or inefficiencies (other) 2 10 2 1 1 5 2 0 0 0
nond et arngement. | 0 | 2| ¢ |t 3|1 o
Credibility concerns 4 1 0 0 3 2 1 1 1

Internal reasons 0 1 1 0 1 2 0 0 0

Lack of data 5 3 0 0 3 2
Total companies citing barriers 66 49 48 43 30 24 24 17 14 1
Share of companies operating. in country/ 40% 4% 97% 33% 19% 15% 9% % 1% 9%
area that report barriers
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Table 2. Status of K—RE100 procurement!™

Members No, Consumption (GWh)

Type i~ | Total Total
Maior | SMEs P/“e?'c'c 2021 | 2022 | 2023

Gi
refen 73 71 30 174 11,440 | 5,384 | 8,156 | 14,981
premium

RECs 31 59 39 129 5 936 | 1,941 | 2,882

Green
tariff 2
(PPA)

2 - 4 - 3 12 15

Direct

PPAS - - - - 02 | 178 8

Self
—gen,

1 22 9 42 5 12 10 28

Total 88 | 142 65 295 | 1,451 | 6,335 (10,128 17,904
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Table 3. Barriers for K-RE100

Barriers Description

* Low in green premium & RECs
Additionality | * Extremely low in purchasing PPAs (high
additionality)

* Heavy burden on a long—term PPA contract
. (15—20yr contract)

A bilit;
COSSIDIY 1, Difficulty in construction due to complex

permitting regulations

* High market cost of RECs due to limited
supply

¢ High burden on extra network usage fee &
commission

« High LCOE"™
(Offshore wind: 2286 W/kWh,
onshore wind: 1443 W/kWh,
PV:131.2 W/kWh, 2023)

¢ Higher PPAs cost than decreasing LCOE

Cost
effectiveness

¢ Lack transparency of application plan from
green premium & RECs finance

* Lack transparency of cost estimation of
PPAs network usage fee (KEPCO)

Transparency

¢ High dependence on fossil fuel
Power market | * Limited power—grid spare capacity &
structure & difficulty in grid expansion
regulations | * Less available flexible resource (ESS & VPP)
and no fair compensation
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Fig. 4. Status of permitted electric utility acts of offshore
wind power generation projects
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Table 4. Development stages of domestic offshore wind

projects
Stages Process No. Projects
1 Completed wind measurement 34
2 Awarded an EBL 18
3 Completed a grid connection application 43
4 Completed envir, impact assessment 19
& permits
5 Completed a power bidding 2
6 Construction permit 4
7 On construction 1
8 Completed construction (Operating) 2
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Table 5. Assessment classification for project analysis

Factors Grade (point) Description
— Permission proces
. . — Project location
. 1 (installed LiDAR) . .
Project . /site/stage/time
3 (obtained an EBL) ) .
stage 5 (9-6 stages) — Public—led sites info,
8 — EBL projects
Total 6 categories
Int ted
ntegrate 1 (no assigned) — Integrated complex info,
complex/ . .
5 (assigned) Total 2 categories
cluster
1 (significant — Marine/passenger/fishing
impact, less than traffic and route
. 40 km?) — AIS/V—pass
Marine . .
traffic 3 (partially impact, — Vessels spec.
i
less than 80 km?) | — Main/traffic seperation
5 (no impact, less route & distance
than 80 km’) Total 57 categories
. 10> 4) — Envir, regulations
Envir, 3 (2-3) /ecosystem
impact 5(<9) — Protection zone/species
Total 96 categories
1 (significant
. (élgnl rean — On/Offshore flight info,
Military impact) . .
. ) region/altitude/route
zone 3 (partially impact) .
. Total 20 categories
5 (no impact)
— Capacity status
1 (no spare) (province/state/city/
Grid 3 (planned to substation)
capacity expand) — Grid contracts status
5 (spare capacity) Expansion plan
Total 10 categories
— Fishing area density
1>4 (seasons)
Fishery 3 (2-3) — V—pass density (montly)
5(<2) — Fish shelter/farm/route
Total 30 categories
Economic Average of 3 categories below
— Projects info,
— Substation/joint
Crid 1 (> 50 km) connection/Expansion
i
distance 3 (20 ~ 50 km) plan/power—grid
i
5 (< 20 km) — Old envir, assessment
info (other projects)
Total 10 categories
1(>50m) — Bathymetry
Water
denth 3 (80 m ~ 50 m) — Water depth GEPCO
P 5(< 30 m) Total 8 categories
1(< 6.5 m/s) - Winq spefad/el?ergy
Wind 3 (6.5 ~ 7 m/s) density/direction
resource 5(> 7 m/s) (KIER & GWA)

Total 9 categories
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Fig. 5. Spatial data in GIS DB for site analysis
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Table 6. Grade classification for project analysis

Grade Delay period
35 —-30 -

30 — 25 1.5 year
25 — 20 3.0 year
20 — 15 4.5 year
below 15 6.0 year
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(a) Development phases of offshore wind projects
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Fig. 7. Development phase and power generation capacity
of offshore wind farms in South Korea
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Table 7. Levelized site assessment factors

Level
Factors 5 3 1
(Good) (Moderate) (Bad)
Envir, impact 31 52 33
Marine traffic 62 30 24
Military zone 43 40 33
Grid capacity 14 41 61
Fishery 28 56 32
I
ntegrated 48 _ 68
complex/cluster
Grid f:onnection 35 54 39
distance
Water depth 71 23 22
Wind resource 85 31
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Fig. 8. Distribution of graded offshore wind projects

Table 8. Estimated delay periods of offshore wind projects
in South Korea

Sum of grade | No, offshore wind projects Delay time
35 -30 6 -
30 — 25 9 1.5 year
25 — 20 73 3.0 year
20 — 15 23 4.5 year
below 15 b) 6.0 year

'
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Fig. 9. Estimated cumulative installed capacity of offshore
wind farms
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