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Abstract : Since global energy consumption and demand for energy have dramatically risen, a focus on environmental problems and sustainability has
become more important. Clean and renewable energy sources such as offshore wind power generation have received attention among new renewable
energy options as alternative energy resources. Due to maintenance and operational perspectives, offshore wind farms have been planned for installation
in many coastal waters. However, development of offshore wind farms faces interference from existing maritime traffic along the planned areas. In order
to safely and effectively govern marine traffic in the vicinity of wind farms and inner areas, standard criteria are suggested to allow vessels to sail the
internal waters of offshore wind farm areas. Therefore, the purpose of this study is to establish allowable criteria for sailing vessels and safety zones for
offShore wind farms by investigating the local regulations of various offShore wind farm cases overseas. The commended inner safety zone of wind farms
is proposed to be a distance of 150 % of the rotation diameter of the wind turbine rotor and a distance of 200 m from the outer wind turbine for the
outer safety zone. Besides this, the allowable criteria for sailing vessels within a wind farm is proposed to have an air draft of 14.47 m south-west wind
farm sea areas for a minimum margin to avoid hull contact through evaluation of the tide and height of a wind turbine. further studies will be needed

to establish vessel sailing criteria among adjacent offshore wind farms as well as vessel sailing criteria within a single offshore wind farm.
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2JtH(Shin and Yuk, 2011).
ANA I Al A] o] At} B ffa]
AN AAE, AAGANAR] 53 eF, oA Z(Renewable
Energy Portfolio Standard, ©]3} RPS2} $t}) 5& =4S A
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AT HRHEA T T AgE Atel 1A
KCho et al., 2010).
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dinl=19] Nysted T H @A A= iG]l A 4ute] 5 Table 3. Offshore wind farm of sailing not-allowed for vessels
ol ExetA ol EFet= Mdute] Slejo] g Algks (22)
=] O]x OJ—oL o} x o = o] EEZR]
L 9 bR AR ofd o] B2 o Nati Name of Wind Traffic Regulation or
A= FA et Y Ao Z EA Q) Sailing DirectionS ation Farm Safety Zone
3 T8 FUFEY AT YEHAAA A TS W -Light in central and suburb
= BA% A9, dR=7F @ Gxo A 200m 2 500 mE Scroby Sand Turbine
A7) @) 98 Fol Y Ao RAHA BR g F  yx v rem Red obstnction macin
H2 = Y9 ‘Greater Gabbard FHTA]” 4 wlu}= 9] o
1 o 8=l reater Labban o? _1 = = F=el Gunfleet Sands -Red obstruction lights
‘Nysted & =2 o] A dnke] S35 s8eta sl Aow Wind Farm -Flash lights
A El‘i*‘ir Table 1~3-2 Sailing Direction- %E A e = ¢ Egmond Aan Zee _Prohibited area
FoAFFHLHAEA A Hute] T3 E FHAA ¢ F Wind Farm -Yellow Flash lights in
ol AR FARAT Fraed el Lot PrinsesAmalia turbine
Netherland Wind Farm (Morse Code U)
Table 1. Offshore wind farm of sailing allowed for vessels -No exceed 45m an
Borssele Dangerous goods in
. Name of Wind Traffic Regulation or Wind Farm Borssele Pass only
Nation Farm Safety Zone -Prohibited area
Safety Zone of 200m(0.S) - - 'thib“edog"m within
Prohibited from within ornton ba 15 oo
150% of Turbine Blade Flash Tights
UK Greater Gabbard Diameter(1.S) Belgium -Prohibited from within
’ Wind Farm -Maintain TSS for in Belwind 500m
vicinity of Wind Farm Wi N dwl‘:“ -Flash lights
Report to LCC before e Farm -Additional under
proceed in wind farm construction(Cardinal mark)
Nysted -Prohibited Anchoring and
Denmark Traviing 3. HABSUHER MUSE JIZ 2R Y - 77

-No prohibited entering ship

Table 2. Offshore wind farm of sailing not-allowed for vessels

Table 49Jr 2ol Zvzhel HEU el tste] HESHSthMSL,
2018; UNCLOS, 2018).

Table 4. Laws and regulation related to offshore wind farm

(1/2)
. Name of Wind Traffic Regulation or
Nation Farm Safety Zone
DanTysk, -Prohibited from within
Butendiek, 200m
EnBW 2,
Wikinger and
Riffgat -Restricted or
Wind Farm Prohibited area
Germany Code 182, -Prohibited area
Sandbank -Marked as Cardinal mark
Wind Farm
Alpha Ventus
Wind Farm -Restricted or
Nordsee One Prohibited area
Wind Farm

Law or

Regulation Review Target Remark
-No Provided
Maritime Safety Zone -Follow the Int’l law
Safety Law
Traffic Criteria -No Provided
-Do not exceed 500m from
UNCLOS Safety Zone the surburb (In EEZ)
A Gx o} AHE e W L A F, SR
Ay} A, AATFHe AR A3, ) A rEu
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Table 5. Tonnage range of registered fishing boats in korea 2ol Aol Ak, AdATAY, AtE
- — — wolql ol ool glom, B o5l s Y o
0. e of ton 10
2 Mol Avf Age] 27)E ES o 108, o] ¢ 20mel A
Less than
1 S ton 52,757, 81.7% o7 ZAME AT
sk 2l Ao A= Fi ¥ Zrol A 23l
5 Between 5 and $345. 1299, B3k, Zaaf ol A= Fig 33 2ol Zalabgeolqd, <3l
10 ton 345, 129% Folql, Tl Sol WA w g Aow £A
3 Between 10 3112, 48 % dom, RS st Y= A FH AP B o
s . . (V]
and 100 ton 90%, o] 35mel Ao BAFo] s Age] ol Hel
4 Vors than 379, 0.6 % ste] FHWA ol e 8] 98 F7 AEE &
on - -
oh B39 o] melad F Avel FelE R
5 Total 64,593, 1009 = - ) n - .
293, 100% el @A w7t R sk Aube] gk Eel(Air
DrafyE TolnA AHgets mEel Feka AE FAL ¥
Q =] 2 AFEE ] 1) s s AF O =olEE EF] X
Eaastaltcmaositeﬁsherv o}-O:" OH 5 A 2%17] Oﬂ EH‘?J: OH Oﬂ oq‘n_.u_o] = o OH \j_
- . o] 3 3 &7ES A
¥ = 376220500 i
" R? = 0,7005 . :
. i ’I"’Te
nou t— " — Offshore Gill-Net Fishery
=, =1 - .
how y = 7. 1643x03191
m i 2 RE = 0.8091
L so ™
L]
1 a 51
=T 3 1 = I & 7 : I & £
Gross Tonnage|Ton) :. 1
Coastal Fishing net Fishery =31
il L
_' T y = 4.1438x05572 8 v
J R?= 06828 T 5 o 10 ] 30 40 50 &0 0 80 9 ]
16 1] -
i T F ¢ 1 Gross Tonnage(Ton)
. ] lfl/,l_.-‘-i’"
. 1 * | R Offshore Longline Fishery
0+
. % T e
ﬂ L L 3 I_,_._:-*P'r_"f
e -1l :
o+
a W n
o 1 2 3 " 5 3 7 B 3 1 E 137
Gross Tonnage(Ton) ’ 5
h ©
Coastal Catch Fishery L
® o W
R y = 3.7 156587 o o 20 a0 a0 50 &3 70 BO
N iE R =0.7169 Gross Tonnage(Ton)
L a1 -r’f
2 e wé,."'“i’ LBl Offshore Stow-Net Fishery
E o -'5:'-?-%‘“," : bl
t | ) ) st y = 10, 207x 2337
h : R T7 = 0.6503 TR
L « 7] Y et e o
. n % = J__,;...-—F"'_’“‘_f Y
. W £ 207 2
& o 1 2 3 e 5 & 7 8 9 10 | b
Gross Tonnage(Ton) -E- Fon
~ 10|
Fig. 2. Type of fishery in domestic coastal water. il ¥
° i 10 Fi-} b = G0 0 L= o a0 20 100
_ Gross Tonnage|Ton)
ARFLRATATL AL e Azelaelng
G Gel A AR A= oS 2AES oM, Fig 29} Fig. 3. Type of fishery in domestic offshore water.
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Table 6. Clearance height and result value for each items

Item Description Applied Value
Ship’s Mast .helght of the largest Depend on
air draft ship sailing the lower part of Shi
the wind turbine P
Ship’s trim 30~60cm (NAVFAC DM26) 0.3m
Height of 50% of Restricted wave 1.5m
wave height for small vessel '
Hull motion Max. master rise amount 0.5m
amount obtained from hull motion test ’
In general, the error of tide
. is within 20~30 min for time
Tidal error of tide, within 0.3m for 0.3m
height of tide
Sea level rise When the air pressure drops
by pressure 100hpa, the sea surface rises 0.lm
Y P about 0.1m
Draft error Error of re.adlng draft or om
calculation process
Piﬁﬁo(l:;i; Zal Psychological composure 2.0m
amIz)unt height for officer ’

F3dste Aduto] AT EATER YolA FIstEH
Air Draft7} 52 EW G7)9] sjidairct Yolof &, Table
gk upe} 3ol 7—} ol Ws}oq Az s g
E 4o 3 A
47‘——&77}11-4 T3
144 A 3ol 7t
%aﬁ‘; Adko] Qb
T EUERT 4 9
A=)

2ol Qleme FHEN drote] FE a} sk ex7]

ol

==

_%

o5 %
Table 691 4] 3|73l of frizo] 9] 7} &&of tjste] Ab&E3t 4
& e 47molH, FTHENWO AALXWI F4F(Tidal

g
Table, 2018)E ©]-§-3}o] 7l4tet A, Fig 49F 7o) oFx a1
9 FHEE FEHEW g 319 297tA ] 4 A
19.17mS Aoz FAE YT wela] U Ags 3
| 197 @] o] 3o A= Air Draft7} 1447 m
g adntel f&é}oq StABA o] 7bs & FoR
@A el A F3e] 7hsdk Aukel Air

—

d-dEds
AirDraft+ C.H< Hof Hub—1/20fR.D ?)
o}7]A], C.H : Clearance Height (3] offr=0l)
Hof Hub : Height of Hub (7]& =Rl 4 Hub®] =9)
R.D : Rotor Diameter (&7112] 3|74 %)

Sea Bed

| Sbat |

Fig. 4. The clearance height for sailing ship in wind turbine.
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